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FOREWORD 



Forestry activities have gained increased prominence over recent years as a result of 
growing concern among policy makers, interest groups and the public over the fate of forests. 
Major emphasis is now being placed on sustainable management of forests, i.e., the need to 
balance production of goods and services with conservation of the resource base. 

In order to move towards optimum use and conservation of forests, policy makers, 
interest groups and the public at large require reliable information on the environmental, 
social and financial value of forests. Among the types of information most needed for 
responsible decision-making is that on economic value of forests in their own right or relative 
to alternative uses of land. Estimation of forest value is also necessary to determine the 
impacts of forestry projects and programmes. However, a lack or weakness of 
methodologies to provide realistic estimates of the worth of forests (particularly tropical 
forests) and the benefits they can and do provide is a continuing constraint to sustainable 
forestry. Conventional analysis often fails to adequately capture many forest benefits that 
either do not enter the market or cannot for other reasons be adequately valued in economic 
terms. Agenda 21 adopted by the United Nations Conference on Environment and 
Development (UNCED) held in Brazil in June 1992, calls specifically for development of 
"appropriate methodologies to assess the value of forests in a comprehensive manner". 

This publication reviews approaches which can overcome the limitations of conventional 
analysis and provides a reference framework to help clarify what can and cannot be done. 
It suggests the approaches to use under various circumstances and, through a series of 
comprehensive annotations, refers the reader to other documents which provide detailed 
methodological guidelines. 

Valuing Forests: Context, Issues and Guidelines, completes a three-part series of FAO 
Forestry Papers, the other two being: Economic Assessment of Forestry Project Impacts 
(Forestry Paper 106, Rome 1992) and Assessing Forestry Project Impacts (Forestry Paper 
114, Rome 1993). The series is the fruit of close collaboration among the United Nations 
Environment Programme (UNEP), the World Bank, the Environmental and Natural Resource 
Policy and Training Project (EPAT) sponsored by the US Agency for International 
Development (US AID) and FAO. While the opinions expressed are those of the authors, the 
document reflects a combination of the perspectives and experiences of the collaborating 
organizations. 

Preparation of this publication and the series was coordinated by the Policy and 
Planning Division of the Forestry Department of FAO. FAO wishes to express its gratitude 
to the authors of this publication - Dr. H.M. Gregersen and Dr. A. Lundgren of the College 
of Natural Resources of the University of Minnesota, USA; Mr. J.E.M. Arnold of the Oxford 
Forestry Institute, UK; and Dr. A. Contreras-Hermosilla of the World Bank. We also thank 
Ms. Carol Turnbull of the University of Minnesota for preparation of the annotated 
bibliography in the annex and Ms. Clara Schreiber for editing and typing the manuscript 
"many times". Other staff members from the collaborating organizations, including 
particularly Mr. Marc Ren6 de Montalembert and Mr. Mafa Chipeta of FAO, participated 
actively in the development and review of the publication's content. 



David A. Harcharik 
Assistant Director-General 



Authors 9 Preface 

As the title implies, our purpose in this paper is to place the existing ideas on and techniques for valuation 
of forests in the context of the decisions faced by public policy makers, managers, and administrators dealing 
with use of forests. These decisions are made in political and administrative contexts; and a number of 
constraints and complexities are introduced which challenge the ability of managers to apply conventional 
economic analysis approaches. 

In response to the limitations of traditional valuation approaches for the valuation of forest goods and 
services, economists have developed new techniques. While, some of them are quite exciting in theory, they 
also are difficult and often expensive and time consuming to apply in practice. They raise a number of 
issues for the practitioner. 

Most of the practical issues in valuation relate to (1) a lack of data on the physical/biological relationships 
(and inputs and outputs) on which values have to be placed, and (2) the problems that arise because different 
interested groups in the forest have different value perspectives. Thus, most of the issues relate to 
measurement problems and the difficulties involved in designing broadly accepted tradeoff criteria for 
making decisions among alternate values. 

There has been much recent interest in finding out what the value of tropical forests might be, and also much 
confusion. This is hardly surprising, given the complexity of the issue and the practical problems in the way 
of establishing such values. This publication is intended to help clarify what can and cannot be done. It 
does not deal with the mechanics of applying valuation methodologies, as these are well set out in several 
existing publications. Rather it provides guidance as to which approaches and methods might be usable, and 
in what circumstances. 

Generally, the private forestry sector is interested only in values reflected in market prices for market-traded 
goods and services. Thus, the discussion that follows the nonmarket outputswhich are the difficult ones 
to valuewill be mainly of of interest to public sector decision makers. 

A final point: this paper deals with issues and guidelines related to valuation of forest goods and services. 
The broader question of use of such values in assessments of the economic efficiency of forestry activities, 
e.g., applications of cost-benefit analysis, are dealt with in a companion document, FAO Forestry Paper 106 
(Gregersen and Contreras 1992). 

H. M. GREGERSEN 

J.E.M. ARNOLD 

A. L. LUNDGREN 

A. CONTRERAS-HERMOSILLA 



INTRODUCTION AND OVERVIEW 

Forests produce a great variety of goods and services for people. Thus, forests have value 
to people and contribute to meeting human needs in a number of ways. The contributions 
occur through: (1) direct use of the forest; (2) indirect use of the forest; and (3) the mere 
existence of the forest or of options for its future direct or indirect use. 

Competition for use of the world's forests is increasing. The public is more concerned about 
the fate of its forests. Thus, forest managers are becoming more broadly accountable for 
decisions regarding changes in such uses. Increasing the available knowledge about the broad 
range of values associated with forests provides decision makers with useful information for 
making choices among alternate uses of forest and land that meet the needs of the various 
groups involved. 

The present discussion deals with economic values associated with forests. These are values 
to which we assign some monetary measure, whether derived through market transactions or 
through other means, which economists call "shadow pricing." Table 1 provides examples 
of each type of economic value associated with forests. 

Decisions on forest use and misuse are driven by many different values, only some of which 
can be measured in economic or monetary terms. Thus, values associated with ethical, 
religious, and other social concerns also enter into consideration. 

The origins of values, including economic ones, are psychological and thus depend on 
individual human perceptions of values. Therefore, (1) they vary from individual to 
individual and from group to group, and (2) they can change rapidly over time as individual 
situations and perceptions change. These two points are critical to keep in mind in any 
practical discussion of valuation: There are no absolute economic values other than in the 
perceptions of individuals, and these perceptions tend to be dynamic, changing as 
circumstances change. Individual perceptions of the real world can be a distorted picture 
of what actually exists. 

In the present paper, we deal with a number of questions that logically arise in the mind of 
the decision maker: What are economic values and why are they useful? In what contexts 
should we use them? Whose values do we consider in decisions? How can we measure or 
estimate economic values? How can we use them in practice? 

The remainder of this paper takes up each of these questions in turn. Below we provide some 
brief, summary answers to the questions. 

What are economic values, and why are they useful to decision makers? (Chapter 1) 

"Economic concepts of the value of natural resources begin with individual 
willingness to pay .... all consumers have their own values and their own 
tastes and preferences by which to judge the relative merits of one good or 
service over another. Economists believe that aggregate or social values can 
be derived by adding these individual values 11 (Kramer et al. 1992). 



Table 1. Values associated with forest contributions to human welfare. 



DIRECT USE VALUES ASSOCIATED WITH 

Consumptive Uses 

commercial/industrial market goods (fuel, timber, pulp wood, poles, fruits, animals, fodder, 
medicines, etc.) 

indigenous nonmarkct goods and services (fuel, animals, skins, poles, fruits, nuts, etc.) 
Nonconsumptive Uses 

recreation (jungle cruises, wildlife photography, trekking, etc.) 

science/education (forest studies of various kinds) 

INDIRECT USE VALUES ASSOCIATED WITH: 

watershed protection (protection of downstream areas) 

soil protection/fertility improvements (maintenance of soil fertility, esp. important in tropical 
regions) 

gas exchange and carbon storage (improvement of air quality, reduction of greenhouse gasses) 

habitat and protection of biodiversity and species (potential drug sources, source of germplasm 
for future domesticated plans and animals) 

soil productivity on converted forest land (space and soil productivity for 
agricultural/horticultural crops and livestock) 

OPTION AND EXISTENCE VALUES. 

People may value a forest or resource complex purely for its existence and without any intention 
to directly use the resource in the future. This includes intrinsic value. 

People may value the option to use a forest in the future, or merely the option to have it 
available in the future. Although such values are difficult to measure in economic terms, they 
should be recognized in valuing the contributions of forests to human welfare. 

Note that any of the above values can be considered at different scales, e.g., catchment, forest, watershed, 
region, nation, globally. 



Economic values are associated with monetary measures. People's tastes and preferences are 
translated by economic valuation into monetary units of measure. Various techniques are used 
(see chapter 4). 

Economic value measures establish a common metric of value. Thus, they can be used to 
establish values of unlike things, such as timber and wildlife, recreation and watershed 
benefits. Because of the common metric, we can add up the values of unlike goods and 
services to arrive at aggregate values, i.e., commensurable values are established. 

For the same reason, economic value measures provide the opportunity to make comparisons 
between competitive, unlike goods and services from the forest, e.g., timber and recreation. 
Generally, there are competing interests and, therefore, viewpoints on the best use for given 
forest areas. Thus, in making choices among alternatives, we want to compare the 
alternative. But such comparisons have to be made in specific decision contexts, and with 
specific tradeoff criteria in mind. 

Economic value measures are mainly useful in a decision-making context, i.e., the main use 
for monetary measures of forest values is as information on which to base comparisons of, 
and ultimately decisions on, proposed changes in forest management and use. Such changes 
might be opening up a forest to logging or to settlement, establishing a new forest on bare 



land, or clearing it to make way for other uses of the land, or setting it aside as a protected 
preserve. The discussion that follows takes the perspective of public forest managers and 
other planners/administrators who have to make these types of tradeoff decisions, whether at 
the management or the policy level, for public forests. 

Ideally, public decision makers should be neutral figures. In reality, we recognize that they 
clearly are not always so. They have their own interests and agendas; and those often are 
reflected in their value perspectives and ultimately in their decisions. However, for 
presentation purposes, we assume that the public decision maker is neutral and dedicated to 
the public good, allowing for the values of the various interests of society, including those 
associated with the welfare of future generations. 

In what decision contexts should we use economic value measures? (Chapter 2) 

As mentioned above, economic value measures are of primary use in comparing and making 
decisions on proposed alternate uses for the forest. If decision makers do not have a proposal 
for change (i.e., a proposed alternative to the status quo) in hand, or in the emerging stages, 
then they do not need value measures, other than purely for reasons of curiosity, which is a 
luxury that most cannot afford. Given this point, it is important to understand the decision 
context before moving on to try to measure or estimate economic values. 

The values needed and the best way to estimate them will vary with the decision context. In 
all cases, the values associated with a proposed change should be compared with the status 
quo, i.e., the comparison should be between the sets of values that would exist "with and 
without" the proposed change. Thus, in all decision contexts, we are talking about 
incremental change in values. Beyond that, there are great variations in both the policy and 
administrative contexts associated with decisions and values. These need to be sorted out. 

In most contexts, we cannot ignore the fact that different groups have different values that 
they associate with forests. Again, there are no absolute values, only those that exist in the 
perceptions of people. Thus, the next question arises. 

Whose values should we consider in making decisions? (Chapter 3) 

In all situations involving proposed change in forest management and use, there are different 
interested groups that will be affected in different ways. Costs as well as benefits are 
involved in making most changes. Some groups would perceive negative values from the 
change; others would perceive positive values. These different affected groups are called here 
"interested groups." The question for the decision maker is: which interested groups should 
I consider in making my decision? Ideally, it might be all groups. In practice, depending 
on the context in which we are making decisions, we can consider only some groups. 
Further, we will attach different weights to different groups, depending on their importance 
in the decision context. We not only have to be concerned with the unit values associated 
with the different interested groups' perspectives, but also with the aggregate values involved. 

As a first step, we identify the various interest groups involved or affected by a proposed 
change and then define their various value perspectives that need to be reconciled in the 
decision process. To what extent are the various perspectives similar and complementary? 
To what extent do they compete or conflict? As an example, it is proposed to open a given 
forest area for logging. Some obvious interested groups would be the proposed loggers, the 
indigenous populations that live in the forest areas, the country or province that owns the 



forest (and thus would gain revenue), various environmental groups, and the consumers of 
timber products, particularly if the increased logging resulted in lower prices for consumers. 

How can we best measure economic values associated with forests? (Chapter 4) 

The most common, observable measure of economic value was developed by citizens 
themselves centuries before we even thought up the word "economics." The measure is 
derived through market transactions and called "market price." Values measures called 
prices are developed in markets by the willingness to pay of consumers (buyers) and the 
willingness to sell of producers (sellers). Market prices provide a strong tool for economic 
analysis. 

However, in some cases, market prices do not reflect true willingness to pay (wtp) for a good 
or service. In other cases, market prices do not exist. The latter situation is true for many 
goods and services associated with forests. Over the years economists have developed some 
ways of correcting market prices in cases where they do not provide a good reflection of 
economic value or wtp. We discuss these various measures and their usefulness in terms of 
the main categories of forest goods and services. 

What guidelines exist for using economic values in practice? (Chapter 5) 

For the public sector, the following general approach can be used in sorting out the values 
of different interested groups and their importance in different decision contexts. It also can 
be used in developing economic or monetary measures of value, where such are appropriate: 

Define the decision context for a proposed change: 

define the policy context as clearly as possible; 

define the administrative context in terms of what decision criteria are acceptable; 

limit the number of value perspectives considered; 

consider context broadly enough to include the main external effects of a decision on 
value measures; 

define and get consensus on economic tradeoff criteria for decisions, since they 
influence the valuation approaches chosen; and 

use the "with and without" principle. 

Once the context has been defined, value the relevant costs and benefits with and without the 
proposed change: 

start by estimating values of costs, and then the values associated with the easiest to 
measure, important benefits; 

use market prices where such exist, adjusting where necessary; 

work with "policy prices," or values that reflect the decision context; 

allow for capital value changes as well as flow values; 

take "time value" into account to adjust values to a common point in time; and 

do not try to value everything in economic terms. 

Deal appropriately with value uncertainties: 

deal with uncertainties in input-output information; and 

deal with uncertainty regarding future values. 



1. ECONOMIC VALUES: 
USEFULNESS AND LIMITATIONS 

Economic values do not exist in isolation. They merely provide an economic perspective of 
the value of goods and services associated with an activity or set of activities. They are 
attached to the inputs and outputs in production or transformation processes. Thus, a first, 
essential step is to identify the inputs and outputs that will be associated with a proposed 
change being looked at by the decision maker. 

The Same Good or Service Can Have Positive or Negative Value 

Associated With It 

Goods and services can be associated with negative monetary values (costs) or positive values 
(benefits). It all depends on who is looking at them. Thus, to the worker, a wage is a 
benefit with positive economic value; it is an income. From the perspective of the forest 
company hiring the worker, the wage is a cost and takes on a negative value in the company's 
calculations. 

At the same time, it should be kept in mind that valuation involves attaching positive values 
to goods and services. They become "costs" (and take on a negative sign) when we have to 
give them up. They take on a positive sign and become "benefits" when we obtain them. 
For example, even though we may use any number of proxy measures to estimate the cost 
of pollution, it fundamentally is equal to the positive value of the health benefits we give up 
due to the pollution. 

From society's point of view, the value of the labor will depend on the value of what it 
produces. When labor is hired away from one use and put into a new use, there is an 
"opportunity cost" involved. Opportunity cost is nothing more than a reflection of the value 
of the goods or services lost when a resource is diverted from one use to another. 

The same physical good or service can have different economic and social values, depending 
on location and timing of the production of that good or service 

The example in box 1 . 1 illustrates the point that the same physical service (in this case the 
same reduction in erosion and soil loss, but in different locations) can be associated with quite 
different economic and social values. The basic point to remember is that there are no 
absolute economic values. They all depend on the particular conditions faced with regard to 
where and when the good or service is available, how much of the good or service is being 
produced, how much individuals want it, and how many people are willing to pay for it. 

The With and Without Concept 

When a change in forest use or management is proposed, then the relevant costs and benefits 
to consider are the incremental ones associated with the change, i.e., the costs and benefits 
with and without the change. Here are three things to watch out for: 

With and without a proposed change often is different from "before and after 11 the 
change 

The estimated with and without magnitudes may not be the same as the before and after 
magnitudes. The example in box 1.2 illustrates this point. 



Box 1.1. Translating environmental impacts into economic and social terms. 

' ','" '''"', ' 

A forester suggests to a regional governor that reforestation and related activities could reduce soil erosion fates 
on abandoned agricultural land in a river valley by as much as 7 tons per hectare per year. Reducing soil erosion 
is a positive environmental impact. However, in and of itself, the reduced soil loss is not necessarily a benefit 
to humans. The governor immediately asks how the environmental impact will affect the people in his 
jurisdiction, i.e., what are the social and economic impacts. 

In fact, the social and economic benefits involved depend directly on where the environmental impact occurs. 
At the one extreme, if the river valley is unpopulated and the river flows into the ocean with little or no use by 
humans, the benefits from the reduced erosion are likely to be quite small in terms of social and economic values. 
The governor most likely will not be interested unless other social/economic benefits from the tree planting can 
be shown to exist. At the other extreme, if the river flows into a dam reservoir that provides hydropower and 
drinking and irrigation water for hundreds of thousands of people in the governor's territory, the reduced erosion 
could reduce sediment buildup and loss of needed capacity in the reservoir and thus avoid losses below the dam 
that have direct social and economic impacts. The social and economic benefits from the reforestation leading 
to reduced sediment could be quite significant in this case, even though the environmental impact (erosion 
reduction) will be the same as in the former case. 

The basic point is that a positive environmental impact due to a reduction in erosion will mean little to the 
decision maker unless it is translated into social and economic terms, i.e., into impacts on people, e.g., through 
avoidance of loss of on-site production values, reduction in loss of life due to flooding, and reductions in loss of 
irrigated crops and in hydropower values. 



Box 1.2. Example 1. Soil protection project 

Assume a situation where a given piece of land is eroding at a fairly rapid and constant rate, thereby reducing 
crop production on the land. A forestry conservation project has been proposed to stop the erosion and 
restore the land to a higher level of productivity (from level A now to level CD eventually). The situation is 
shown below: 



If we did not apply the with and 
without principle, we might end up 
defining the benefits of the project as 
the area ACDB. In point of fact, 
without the project erosion and soil 
depletion would continue along the line 
AB, rather than staying constant at AE. 
Applying the with and without 
principle, we see that the actual 
benefits due to the project include area 
ACDB. 




Supply and demand are both important in looking at values with and without an activity 
or project. 

An increased supply of a good or service due to a project is of no economic value unless a 
demand exists for the increased supply. Thus, the increased output times an existing unit 
value does not provide a measure of value of that increased supply unless there is a demand 
for it. Box 1.3 illustrates this point. 



BoxlJ. An example of apply ing the with and without rule. 

Watershed Prefect: Identification of Water Benefit^ 
(millions ofnf/yr) 
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-Constrained by demand for water during first 4 years then constrained by capacity as demand 

outstrips supply. 

-Constrained by demand for first 10 years then constrained by capacity as demand outstrips capacity 

even with the project. 

*This is the measure due to the project, Lc., the difference in use with and without the project. 

Column 4 often is erroneous^ taken as the measure of benefits. In fact, column 7 provides Out best 
measure, Le, 9 where both demand and supply are considered. 



The illustration is of a watershed management project that will reduce sediment flowing into 
a reservoir downstrean and thus increase the capacity of the reservoir "with 11 as compared to 
"without" the project. The difference in capacity (supply) with and without the project is 
shown in column 4, derived from columns 2 and 3. Quite independent of the supply of water 
is the use of water, shown in columns 5 and 6 with and without the project. Note that 



demand for water (use of water) for the first four years is the same with and without the 
project. That is because supply in either case will be above demand and thus use is 
constrained by demand. However, by year 4, capacity (supply) without the project is lower 
than demand and use is thus constrained by supply. With the project, capacity is higher and 
thus use can be higher, as indicated in column 7. Column 7 provides the measure of project 
benefit with and without the project to which we have to attach values. Often, because they 
ignore the demand side, analysts mistakenly attach values to column 4 figures. In fact, 
increase in capacity only has value if someone wants to use that increase. 

Policy prices reflect the reality of the policy environment 

In theory, values assigned to a given good or service should reflect the best alternate use for 
resources (true opportunity cost), or the true willingness to pay for goods and services, 
excluding government interventions and including all externalities. In practice, this is not 
possible, nor always desirable. 

The example in box 1.4 reflects the situation with regard to using policy prices for land. The 
situation is that a given area of land has been legally established by the legislature as a 
national forest, for use as forest. The question is whether the valuation of the opportunity 
cost of the land should consider options such as agriculture, or industrial park use, when in 
fact they would not be allowed under the existing law, which is expected to hold in the 
future. 

We argue here that the opportunity cost associated with a proposed land use change should 
reflect only options that are permitted under policies that exist (and are expected to remain 
in effect during the life of the proposed change). The resulting values we call "policy 
prices, 11 or prices/values constrained by the existing and expected policy environment. The 
cost of continuing the policy is another, separate and legitimate question. 

Remember that the relevant policy environment is not only the one set by public law, but also 
through social and religious custom or law. A classic example is the sacred cows of India. 
They define certain realities of the country that should, appropriately, be reflected in any 
realistic economic valuation involving cattle. 

Capital Values and Flow Values 

Under this heading there are several points that the decision maker ought to be aware of 
regarding forest values. 

Biological resources have both flow and stock (capital) values 

Forests have a standing stock of trees that can produce flows of timber, fruits, nuts, and other 
products. Both sets of values are relevant in considering proposed changes in forest use. The 
same is true of other forest plants and animals. 

Flow and stock value relationships lie at the heart of debates about sustainability of 
biological resource systems. 

In fact, much of the argument for introduction of natural resources accounting, or taking 
changing stocks of natural resources into account in national accounts, relates to this point. 



Box 1.4. Policy prices in forestry project evaluations. 

Assume that an area of currently idle land technically could be used for two mutually exclusive purposes: 
agriculture or a forest plantation. The plantation alternative would yield $150 of benefits per year net of all 
costs except land cost. The agricultural alternative would generate a benefit of $200 per year net of all costs 
except land. There is, however, a policy restriction: the government has on various considerations decided 
that only forestry will be allowed in the area. 

The analyst is asked to estimate the economic worth of the plantation alternative. To do this, he will need 
to estimate, among other things, the value of the land that will be used by the project. This value is equivalent 
to the net benefits given up by not being able to undertake the best alternative use for the land. Since the main 
technically feasible alternative is agriculture, with a net benefit of $200 annually, some would argue that this 
is the value of land which should be entered as the opportunity cost in the economic analysis of the 
afforestation project. 

Others would say that, since a policy decision has ruled out the agricultural alternative, the relevant value 
of land for the afforestation project should be equal to the net benefits foregone by not undertaking the next 
best forestry alternative. If this next best forestry alternative generates a net benefit of $60 per year, again 
exclusive of land cost, which value should be entered in the analysis, $200 or $60? 

Depending on which value is chosen, two radically different estimates of project worth might occur. As 
mentioned, the plantation would yield net benefits of $150, excluding consideration of land opportunity cost. 
If $200 is taken as the economic value of land, the economic worth of the plantation project would be equal 
to $150 - $200, or -$50, and the economic analyst would recommend against implementation on the grounds 
that costs outweigh benefits. On the other hand, if the policy restriction is taken into account, the net benefit 
generated by the afforestation project would be $150 - $60 = $90, and the project would have the chance to 
be approved since its worth is positive. Which approach is the correct one? 

Using the traditional "with and without" principle, the analyst should consider only the estimated actual 
difference. The restrictive policy imposes real boundaries to feasible opportunities, as real as those imposed 
by technological constraints. Therefore, the value of the potential agricultural output should not enter the 
analysis of the plantation project. Failure to observe this principle would lead to the wrong decisions. In the 
example, if the policy restriction is considered as irrelevant, there would be no economic argument for 
approving the afforestation project. The project would not be implemented, but neither would the superior 
agricultural option, for the policy is in fact real. In consequence, society would receive neither the benefits 
of afforestation nor the benefits of the agricultural option. 

The above should not imply that the worth of the unfeasible agricultural option is irrelevant. Quite the 
opposite. While this value should not be entered into analysis of the plantation project, it is very relevant in 
an analysis of the restrictive policy on land use. Since without this policy, $200 of net benefits would be 
generated, while with the policy the best alternative would yield only $150, the difference of $50 surely 
represents part of the societal cost of the restriction. This is relevant information. 

Decision makers might or might not find this loss of $50 acceptable in pursuing noneconomic societal 
objectives associated with the land in question. The loss is of obvious importance in the analysis of policy 
implications, but it is not relevant to the evaluation of the afforestation project, given the policy. 



Recently there has been a growing interest in developing such natural resources accounts 
associated with forests and other natural resources. To a great extent, this is due to an 
anomaly in national income accounts that leads to an overestimation of the value of income 
generated by natural resources by not deducting an amount for depreciation. Depreciation 
is an imputed cost that reflects both the declining productive capacity of a human-made 
asset buildings, factories, equipmentand the investment that is necessary to sustain a 
certain level of productive capacity over time. 

Unlike human-made capital assets, the value of production stemming from natural resources 
is calculated in national income accounts without deducting the cost associated with their 
depletion or degradation. Thus, when forests are cleared, no depreciation that would reflect 
their decreasing productive capacity is recorded. The resource itself is treated as free good, 



clearly a measurement failure. By including only the value of production without netting out 
the value of natural resources inputs, national income accounts overestimate income generated 
and provide wrong signals for decision making. Policies, which deplete forests or degrade 
the environment and decrease future productive capacity, appear to be desirable activities. 

To deal with this valuation problem, modified approaches have been designed. These 
approaches essentially try to redress the valuation discrepancy between human-made and 
natural capital by allowing a certain amount to be deducted from the value of production. 
This allows for the decrease in the productive capacity of natural resources associated with 
depletion and degradation. 

Financial Values and Economic Values 

Financial values refer strictly to market priced goods and services. Financial values are 
always looked at from the perspective of a particular person or other unit. Thus, for that 
unit, financial costs represent outflows of money /resources, while financial returns are inflows 
of money to the unit. Economic value is a broader concept, as discussed above. 

Time Value and Discounting 

Costs and returns, or benefits, occur over time and not all at the same time. For example, 
some costs may be borne today, with their corresponding benefits occurring sometime in the 
future. The basic question is how to compare present values with future values, since we 
know they are different. (A dollar in hand today is worth more than having to wait ten years 
to get that same dollar.) Economists use the widely accepted practices of discounting 
(bringing future values back to the present) and compounding (bringing present values 
forward to some future date). The basic concepts are explained in the companion FAO 
Forestry Paper 106 (Gregersen and Contreras 1992). The key to comparing values that occur 
at different times is to bring them back or forward to some common point in time so they can 
be compared. 

"Value in Exchange" Is Different From "Value in Use" 

It should be noted that in carrying out an analysis using any of the above means, it is 
important to distinguish between value in use (consumer value estimates) for some nonmarket 
goods and services and value in exchange (market prices) for market-traded goods and 
services. Thus, one should not compare, e.g., market priced values for timber with estimates 
of value in use for recreation. The two represent different concepts and often differ. Thus, 
for example, the market price paid (value in exchange) for an ecotourism trip to a Kenyan 
game park may be far below what a particular consumer actually is willing to pay (value in 
use) for the trip. The market price only reflects wtp at the margin. In sum, erroneous 
conclusions about relative values can be easily reached if the two are compared. 
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2. DEFINING THE 
DECISION CONTEXT 

As mentioned, value information is needed by decision makers as a basis for deciding among 
alternatives. Thus, the decision context in which it is going to be used determines to some 
extent what information is needed. At least three closely related contextual issues need to be 
addressed in deciding how value measures of interested groups are going to be derived. They 
are as follows: 

the policy context. The nature of the policy constraints on the choices that have to 
be made should influence the type of value information that will be generated and 
how it will be derived and used. 

the administrative context. Choice among technically acceptable valuation approaches 
should be tempered directly by the administrator's view of the credibility of the value 
information generated and the ability of analysts to generate information that meets 
the decision makers' time and budget constraints. 

the social/interest group context and tradeoff criteria. 

The reader is reminded at this point that the following discussion relates to public policy 
makers and managers. In the private sector, the context for decisions is based on market 
prices and on considerations of risk, uncertainty, profits, and losses. As mentioned earlier, 
the valuation task for the private sector is much simpler, since we only deal with market 
prices in private financial decisions. Here, proposed changes are appraised by private groups 
based on the market priced costs (including opportunity costs) and returns to the private 
groups involved. 

The Policy Context 

The policy context defines the nature of the decisions to be made, and thus the value 
information needed. For the sake of discussion, we can identify three contexts with different 
requirements for information. In the first category are all those cases where the policy 
decision regarding a particular change in forest or land use has already been made by higher 
level authority (legislature, minister, etc.). In such cases, the task of the manager is to 
implement the decision. The manager is only concerned with values on the cost side of the 
picture. In the second category are all those cases where the decision has not been made, but 
there are no particularly strong conflicting demands on the forest, and whatever decision is 
made can be reversed or changed in the ftiture. In the third category one finds cases where 
there are conflicting demands on the forest from different interested groups, one or more of 
the alternate decisions to be made is (are) not reversible in the ftiture, and the decision on 
which use to choose is left up to the manager. 

Decisions that already have been made 

Assume that a policy decision has been made to implement a particular alternative, despite 
the competing demands that exist. The decision may have been made by the legislature, a 
minister, or some other higher authority acting strictly based on political criteria. In a sense, 
the decision maker has implicitly or explicitly decided that the benefits to be derived will be 
greater than any reasonably expected costs. The problem for the land manager is to decide 
how to carry out the decision in the most cost efficient and effective manner. The question 
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becomes: which of the acceptable means of accomplishing the chosen output objective has 
the lowest cost attached to it, other things being equal. The manager focuses on how best to 
value costs. 

An example of this type of situation is where a legislative body has decided, for the sake of 
national pride and heritage or because of international political pressures or agreements 
(noneconomic reasons), to set aside a specific 50,000 ha forest area as a national park. The 
political decision has been made. The problem for the administrator carrying out the decision 
is to find the most cost effective, acceptable ways to set up, manage, and protect the park. 
Valuing inputs becomes the main task in an economic analysis. 

No competition exists and changes 
are reversible in the future 

This category includes those policy situations where proposed changes in use of a specific 
forest involve decisions that can be reversed in the future. For example, assume a case where 
environmentalists recommend that an area of tropical forest be reserved by administrative 
decision. (Note that, in contrast with the previous case, the decision to set aside the area is 
to be made within the existing administrative structure and has not been made by higher level 
policy decision.) 

The area is some distance from the nearest settlement, and presently there are no defined 
demands on the area for other uses. The administrative decision maker obtains an estimate 
of the legal and administrative costs involved in protecting the reserve. Then a judgement 
is made on whether those costs can be justified in terms of the department's perception of the 
benefits involved. In some cases with high visibility, there may be an attempt to develop 
some approximate values for the benefits or positive impacts associated with protecting the 
area, so they can be used to justify the estimated costs of establishing the reserve. 

In this type of situation, the decision maker does not worry about the changes, in demands on 
the area in the future, i.e., the opportunity costs of setting the area aside. This is because the 
administrative reserve status of the land can be changed, if society deems it desirable to use 
the area for other purposes in the future. 

Competition exists and/or some changes 
are not reversible in the Future 

Many of the remaining natural forest areas in the world fit in this category. Few of them are 
not faced with strong competing demands. Many proposed changes associated with these 
forests involve changes that are irreversible in the future. Once humans have intervened in 
the natural forest, its original form and composition, and thus its natural evolution, are 
modified. In the absence of conservation measures, long-term sustainability of the resource 
may be threatened. 

The key policy question is how to reconcile the various interests and values in making a 
decision on change in forest use. The typical approach of economists (traditional national 
level cost-benefit analysis) avoids part of the problem of competing interests and differing 
value frameworks by taking a national accounting stance: it compares benefits and costs to 
the nation as a whole, regardless of who gains and who pays. 
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In reality, all groups that have legitimate claims on the forest, as well as the various parties 
who will be affected by change, do not have similar value perspectives nor interests in the 
forest. If the existing policy context recognizes these various parties as having legitimate 
claims, then their different interests and value perspectives should be of concern to the 
decision maker and thus should enter the decision-making process. 

Ultimately, the choice among competing value systems and claims becomes a judgement call 
by decision maker(s) based on many considerations, one of which is economic value 
tradeoffs. The economic input into the decision includes both cost and benefit values. The 
valuation processes discussed in later sections become directly relevant. 

The Administrative Context 

There tends to be a difference between economic value measures that are considered best by 
academic economists and those that are politically acceptable to public policymakers and 
managers. In choosing a value assessment approach and a set of value measures, one needs 
to keep in mind both the technical considerations and the decision maker considerations 
(decision context) as illustrated in figure 2.1. In the ideal world the two sets of measures 
should coincide. In the real world, due to various reasons, often related to measurement and 
credibility problems, decision makers accept value measures that are less theoretically and 
conceptually sophisticated than others, but more logical and defensible to use in a practical 
administrative context as proxy measures of value. Various constraints facing the 
administrator/manager need to be considered, as well as problems involved in applying the 
more sophisticated measures. Two examples illustrate this point: 

1 . Due to time constraints and disagreement over existing nonmarket measures of value, 
decisions often are based only on market prices, even though they are known to be 
distorted by various factors (see Gregersen and Contreras 1992). 

2. One often finds that conceptually valid measures of nonmarket values are ignored by 
decision makers because the persons suggesting them have strong vested interests in the 
decision being made. Thus the values are considered suspect. 

3. A manager chooses among alternate forest uses based on the aggregate values of the 
forest area's timber, wildlife, fruits, nuts, and other noneconomic criteria. From a 
technical economic point of view, the wrong decision may have been made, since all the 
relevant values would not be included, e.g., still missing in the calculations would be at 
least the value of the standing forest in terms of protection of biodiversity, watersheds, 
and aesthetics. However, the administrative decision could not wait until those values 
have been developed by researchers. 

Social and Interest Group Decision Contexts and Tradeoff Criteria 

Groups assess the level of forest benefits they want to obtain by comparing benefits to the 
amount of scarce resources (land, labor, and capital) they have to give up to obtain the 
benefits. However, different resources are scarce to different groups, so comparison of points 
of view becomes difficult at best for the decision maker. Different groups are looking at 
costs of obtaining benefits from the forest in terms of different scarce resources available to 
them to combine with the forest. We can illustrate this point with two examples, using the 
economic reasoning of slash and burn farmers in the forest vs. the economic reasoning of 
concerned environmentalists living in the city. 
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Box 2.1 illustrates conflicts due to different perceptions of the two groups concerning the 
relative scarcity (to them) of forest vs. food. Box 2.2 illustrates apparent anomalies due to 
different perceptions of the two groups concerning the scarcity of inputs land and labor in 
this case. In both examples (which are simplified to make clear the points discussed), if the 
slash and burn farmer is de facto decision maker i.e., is not being effectively stopped from 
clearing the forest then the relevant context, or economic value tradeoff that drives 
decisions, is the one that the farmer defines. 



Box 2.1. Different people's values. 

For the slash and burn forest farmer, it may be rational from an economic point of view to move on and 
clear the next piece of forest. The farmer's family has no choice if they are to survive; and thus, the value 
they implicitly attach to cleared land (and the food produced on it) far exceeds any value they attach to the 
standing forest. For an environmentalist living comfortably in a city, a different point of view and set of 
values may hold, e.g., maintenance of virgin forest may take on much greater value than the meager 
agricultural output of slash and burn farmers* However, the fanner is on the ground and makes the 
decision to clear the forest based on another point of view and set of values. The fanner is de fccto 
decision maker in this case. A country can legislate against deforestation by forest farmers, and it can 
enforce such legislation which essentially means that the country is imposing a different set of values than 
those held by the farmer. In this case the decision-making power has shifted from the farmer to the 
government; and what matters in terms of action is the valuation context and the point of view of the 
government* 



More generally, we can define three common sets of scarce resources that different interested 
groups use as a point of reference for setting their tradeoff criteria (i.e., criteria against which 
they judge alternate uses of the scarce resource). These are capital (returns per unit of 
investment); labor (returns per unit of labor); and land (returns per unit of land). The 
common forestry view of the past was associated with the latter criterion growth or returns 
per acre or per hectare. As mentioned, subsistence land users in land abundant situations tend 
to look at returns per unit of labor, while those in land scarce situations may look at either 
or both returns per unit of land and returns per unit of labor. Commercial ventures tend to 
use the criterion of returns per unit of capital invested. Many public policy studies use the 
criterion of returns per unit of national income expended, using that as a proxy for the 
narrower concept of investment capital. 

The problems involved in considering different bases for tradeoff criteria are obvious: If we 
are not dealing with the same criterion for all decisions, then how do we weight the different 
criteria? How do we compare in a value sense different returns per unit of labor with 
different returns per unit of capital or different returns per unit of land? The straightforward 
answer is: We cannot compare them directly. Most decision makers in the public sector 
have to resort to using arbitrary tradeoff criteria defined by higher authority ministries of 
planning, ministries of finance, or other policy makers. Traditional cost-benefit analysis 
provides an example of a common value framework used by the public sector. (See the 
companion volume by Gregersen and Contreras 1992 for an introduction to the subject and 
the nature of the tradeoff criterion involved). 
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Regardless of what tradeoff criteria are used in making decisions, tradeoffs imply that some 
interested groups may win and others lose. Satisfying some people may result in not 
satisfying others. Or worse, some decisions, in trying to strike an equitable balance, may not 
satisfy any of the key interested groups with strongly held values. As a result, human conflict 
emerges. 



Box 2.2. Valuta* scarce resources. 

Assume that itudy show* that a certain part of the Amazon forest has an estimated capital value of some 
$6,000 per ha if managed on a sustainable basis for nontimber and timber products . If the land is converted 
to slash and burn agriculture it has an estimated capital value of $1,600.' One conclusion that might be 
drawn is that the forest is much more valuable if kept as an extractive reserve and managed for products 
on a sustainable basis. Yet, local forest fanners continue to practice slash and burn agriculture on the land. 



Part of the dikmrna is caused by differences in value perspectives and who gets the value derived from the 
forest. The value of the extractive reserve is expressed in terms of value of output per unit area, while 
the local farmer is looking at value in terms of per unit of labor required to get various benefits. Since to 
the iarmer this is a scarce resource, it is important to maximize returns to it. Since the sustainable 
extractive activities provide less return per unit of labor, the fanner also sees that there will be a' higher 
return on totor by practicing slash and burn agriculture, perhaps taking out an initial harvest of selected 
forest products before clearing and burning. To the fanner, land is abundant; labor is the scarce resource. 
Economic reasoning suggests that it is logical for the farmer to maximize returns to the scarce resource. 

Either value figure or number could be used, depending on the decision context or point of view adopted. 
For an environmentalist from a developed country concerned about tropical deforestation in terms of area 
(hectares) destroyed and area protected from destruction, the value per hectare may be relevant. For the 
forest former, with 'limited labor resources, the higher value return per hour of labor expended for slash 
and bum agriculture may be relevant. The question is: Who makes the decisions and, thus, whose point 
of view is relevant? 

Of course, the above is an oversimplified view of farmers' decision-making processes, but it illustrates the 
point: different people are interested in returns to different factors of production, depending on which 
factor happens to be the limiting one to them. 

*The present or discounted value of estimated future returns from the forest and land. 
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3. IDENTIFYING INTERESTED GROUPS 
THEIR VALUE PERSPECTIVES 



Different groups are affected by a proposed change in forest use in different ways. The 
affected groups are what we call "interested groups." If the change takes place, some 
interested groups will perceive negative values (costs) from the change; others will perceive 
positive values (benefits). Some interested groups will experience both, with the balance 
determining whether a group falls on the net cost or net benefit side of the equation. 

The scale of a proposed change also decides to some extent which groups are included as 
interested groups. For example, a minute change in a small, remote area may not draw 
interest from national environmental groups, while a major change of exactly the same nature 
would do so. Interested groups are not decided by output measures so much as 
input/technology considerations. For example, we may be looking at changes that would add 
some 10,000 m 3 of lumber to the national economy. If it is produced by thousands of small, 
independent pitsawers, we see one set of interested groups. If it is produced through a large, 
modern mill, we have another set of interested groups. 

As a first step, we have to identify the various interested groups involved or affected by a 
proposed change and then define their various value perspectives that need to be reconciled 
in the decision process. To what extent are the various perspectives complementary? To 
what extent do they conflict? 

As an example of typical forest interested groups, assume that it is proposed to open a forest 
area for logging. Obvious interested groups would include the proposed loggers, the 
indigenous populations that live in the forest areas, the citizens of the country or province that 
owns the forest, various environmental groups, and possibly the consumers of timber 
products, if the increased logging resulted in lower prices for consumers. 

The value perspectives of these various interested groups vary along a continuum. At the 
extremes, some will see positive value; others will see negative value in a given change. The 
strength and magnitudes of the individual and aggregate values involved will vary from 
situation to situation. In other words, we have to not only be concerned with the unit values 
associated with the different interested group perspectives, but also the aggregate values 
involved in each instance. We also have to be concerned with changes over time, as 
discussed earlier 

Different User Views of Forest Values 

Forests are not unique in terms of having conflicting values attached to them and their uses. 
Different persons attach different values to all resources, goods, and services. Box 3.1 
provides an example of the multiple value perspectives that can be associated with a given 
forest. 

No matter how many perceptions of value we identify, what ultimately matters in terms of 
action is the value perceptions of those who actually will determine what happens to the 
forest. Those decision makers are the ones we need to reach with the information derived 
from assessments of forest values, or benefits and costs. Who are these decision makers? 
Forests are owned, controlled and used by many different groups. The focus here is on 
public forests of various kinds forests under the responsibility of communities, regional or 
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state authorities, or national 
governments. However, a word of 
caution is needed: Sometimes, the 
public decision maker is different from 
de facto decision maker, who also may 
be the client for public forest policy. 
For example, in some remote forests, 
the actual decision makers may be the 
slash and burn farmers on the ground, 
if the government does not have an 
effective means to control forest 
clearing. Thus, to deal with problems 
of deforestation on public forest lands 
caused by forest margin or slash and 
burn farmers, one needs to understand 
the economic value perspective of this 
latter group. (We will get back to this 
point.) 



Box 3.1. Same forest, different use values. 

At Longman and Jcnft (1987:7-8) have pointed out, the 
tame piece of forest land may be viewed by different 
people as: 

- a source of foreign exchange; 

- a place to hunt wild animals for food; 

- a site for recreation and education; 

- space for a large plantation; 

- protection for watershed; 

- tile for new settlements; 

- forest reserve for natural regeneration; 

- potential ranch for grazing animate; 

- a place to find new species; 

- a source of raw materials for industry; and 

- a source of firewood, forage, medicines, building 
materials, food, and other things. 



Often the public manager or decision maker does have reasonable control over what happens 
to the forest. In such cases, the value perspectives of all groups of citizens -with legitimate 
claims on how the forest is to be used (i.e., interested groups) should be considered and 
weighed. 

Main Interested Groups Concerned With Forest Values 

For the purposes of this discussion, we have identified four main categories of people who 
have differing interests in natural forest values. These are: 

1. Groups with commercial interests in specific parts or aspects of the forest. These 
groups are interested in the market or barter values associated with uses of certain 
parts of the forest, e.g., timber industries and consumers of commercially sold 
timber. 

2. Local forest dwellers with their interest in livelihood/survival values. These groups 
are interested in the forest as their living environment and as a source of sustenance 
and livelihood, e.g., indigenous tribal groups. 

3. Environmental advocacy groups and nonconsumptive users. These groups are 
interested in the forest as an ecosystem or in saving particular species or groups of 
species. They also are interested in the educational, recreational, and spiritual values 
associated with forest preservation. The groups can be local, national, or 
international. 

4. Migrant farmers, ranchers, and others with an interest in the land under the forest. 

This group may give a negative value to the trees and animals of the forests they 
want to clear, i.e., they would like to see them gone. To these groups, the forest is 
a nuisance: letting it stand involves a cost; it harbors dangerous animals; it is the 
home for animals and insects that attack their adjacent agricultural crops; it hinders 
travel and road construction; it is in the way of progress and expansion of agriculture 
and ranching. From the point of view of these groups, the forest grown on the 
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underlying land they want has a negative value at least equal to the cost of clearing 
it. Having said the above, we also should point out that in fact the forest has a 
positive value to the slash and burn farmer practicing shifting cultivation with forest 
fallows. This is so because the forest renews the nutrients in the soil for the farmer 
and possibly provides outputs during the fallow period. To these farmers, the forest 
near their agricultural plots also may have value as a source of fuel, food, fiber, and 
fodder. We come back to these types of value relationships later. 

One might ask why we have not identified government or the public sector as a group that 
has a special interest in the value of the forest. The answer is that here we consider the 
legitimate interests of government should be a mix of the varying interests of society, i.e., the 
above groups and possibly others. 

It also should be the role of government to advocate the interests of the voiceless interested 
groups of the future, i.e., future generations of the above groups. Indeed, it is with this in 
mind that governments should pursue not only economic efficiency objectives, but also those 
associated with sustainability and equity in distribution of benefits. 

Of course, in many cases government officials have their own vested interests that they 
follow. In such cases, they as individuals may fit into various special interest groups. 

People May Fit Into More Than One Group 

Confusion often arises because most individuals fit into more than one interested group. Thus, 
consumers of forest products, who have an interest in the monetary cost of the particular 
goods or services they are consuming, may also be ardent environmentalists, outspokenly 
advocating protection of forests against encroachment and unsustainable use. Generally, those 
conflicting interests apply to different areas of forest or different aspects of forest use. For 
example, a person may be a major consumer of forest products from the temperate forest and 
also an ardent defender of the preservation of the tropical forest and its biodiversity. The two 
value frameworks are consistent from a valuation point of view. It means that a person will 
be identified with one value perspective or another, depending on the specific forest area and 
situation being addressed. 

As development takes place, people also move along the various value continua. Thus, as 
people move out of subsistence slash and burn farming, their value perspectives may change. 
They may eventually move out the group that values the forest primarily as a living 
environment to the group that values the forest for the commercial goods and services that 
it provides for the market. Similarly, local populations, as they get access to commercial 
medicines, may reduce the values they attach to the medicinal plants that they once collected. 
The dynamics of values introduce additional complications into the valuation equation, 
particularly in cases such as forestry, where long-term perspectives are needed. 

Below we look at the value interests of each of the four major groups identified, keeping in 
mind the overlaps in terms of people fitting in various categories. 

The Interests of Commercial Groups 

This is perhaps the easiest group to deal with in terms of economic value measures. 
Commercial interests are concerned with the market values of the goods and services derived 
from the forest. For instance, loggers are interested in the value of wood, while rubber 



19 



tappers and gatherers of various commercial products are interested in the values associated 
with their products in specific forest situations. And, nature tourism companies are interested 
in the values they can derive from specific routes, areas, species, etc. In parallel with these 
producer groups, there are, of course, the consumers of the commercial outputs consumers 
of lumber, paper, gums, oils, fruits, recreation trips, etc. derived from the forest. They also 
have a legitimate interest in values or the prices they pay for specific outputs (goods and 
services) derived from the forest. 

Commercial producers in their role as such are interested only in market values what they 
have to pay to get the products they want from the forest, what they have to pay to process 
and get those products ready for the market, and what they actually obtain when they sell the 
products in the market. Similarly, the consumers of the vast array of marketed products from 
the forest are interested in market prices how much they have to pay in the market to obtain 
the goods and services they want. (But remember that many of these consumers also are in 
other groupings with different interests.) 

Livelihood and Survival Values of Forest Dwellers 

For people living in or next to a forest, its value is identified with both the products derived 
from the forest, and with the spiritual and cultural values attached to the forest environment. 
More specifically, the forest provides wood, fiber, and other materials for construction of 
homes, storage structures, and agricultural tools. The forest serves as habitat for a wide 
range of plants and animals that provide fuel, food, medicines, and saleable products that 
sometimes generate household income and employment. It also serves as the source of water. 
All these functions theoretically can be assigned monetary measures of value, using various 
shadow pricing techniques though monetary measures are the furthest thing from the minds 
of most forest dwellers. Also, the forest environment or ecosystem provides the religious and 
social context for life and ritual, which produce many values that we should not even attempt 
to measure in economic terms. 

Typically, use and management of the components of the forest by local forest dwellers are 
dictated by an elaborate structyre of constraints and obligations stemming from the values 
placed on forest vegetation because of spiritual and cultural associations. Forests have positive 
and negative values in this respect: as protectors and providers and as areas -to be feared or 
as deterrents to development. 

One recent study of a situation in West Africa summarized the balance of interests and values 
involved as follows: 

"It would seem that [for the local people] high forest is seen to have little value in 
and of itself. In practical terms, the bulk of subsistence-oriented forest products 
derives from secondary successions, not from high forest. But the greater value 
placed on 'bush,' compared to high forest, depends on more than practical 
considerations alone. In rural Mende eyes, social life begins and ends at the edge of 
a forest clearing. The energy released by the conversion of forest to farm and bush 
is a major source of power in society ... the farmer about to fell trees to make a 
farm . . . will invoke the patient understanding of the ancestors and spirits of the 
land for the necessary damage he must inflict on the bush. The recovery of the bush 
from a period of cultivation ... is a sign that ancestral blessing has not been 
withheld" (Davies and Richards 1991). 
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In practice, therefore, subsistence, income, environmental, and social and cultural impacts 
of the forest are intimately interrelated. People's decisions are dictated by their responses to 
the whole, rather than by assessments of the costs and benefits of each part separately. But 
their focus is invariably on present local needs, not on the wider values of the forest nor its 
more widely diffused benefits, nor future benefits. 

Much of the value of the forest to forest dwellers lies in its importance in helping to maintain 
stability and control risk. Users therefore focus on products, such as fruits and leaves, which 
are available on an annual or continuous basis. They heavily discount the values of those 
products, such as timber or rattan, which are available only in the future or periodically. 1 
Lack of security of tenure or access tends to reinforce this focus on the short-term, secure 
economic values. If people have no assurance that they will have access to future harvests, 
they attach little if any value to them. 

Access to markets will usually increase the value of a forest as a source of income for local 
people. However, many forest products are low value goods, and are sensitive to price and 
transport costs. Products such as fruits are perishable and so are marketable only locally. 
The seasonal nature of supply of many of these products easily results in supply/demand 
imbalances and a collapse in prices. Thus, there can be significant value fluctuations over 
time. 

The ease of entry into many forest-based activities frequently leads to excess capacity and 
output. With improvements in rural infrastructure, the markets for many forest products are 
penetrated by low cost human-made or plantation grown alternatives. Though some product 
lines, such as woodworking and handicrafts, tend to have the potential to upgrade and become 
more competitive, most do not (Fisseha 1987). Many forest-based activities are thus of low 
value. They are vulnerable to competition or deterioration in their raw material costs. They 
offer only a fragile and weak basis for livelihoods, and are likely to collapse or be abandoned 
in favor of livelihoods that offer greater income security and prospect for growth. As 
discussed earlier, the role of forest products in forest fringe communities can therefore change 
rapidly, with shifts toward or away from dependence on the forest often occurring over very 
short periods. Decision makers have to keep in mind that patterns of use at any one time may 
tell little about future values as perceived by local forest or fringe dwellers. The implication 
is that analysis has to be based on an understanding of ^patterns of dynamic change in use 
of forest products. 

Values of Environmentalists and Nature-based Tourists 

Environmental groups have varied interests in forests. These interests can range from a 
concern with the impacts of deforestation on climate change and on reduction in biodiversity 
and loss of species, to local concerns to maintain the aesthetic values of a forested landscape 
or to save a particular area of native forest. For these groups, only those uses and attributes 
that can be sustained over time, without causing degradation of the forest, contribute to its 
value. It is also argued that the existence value of an environmentally intact forest is likely 



1 Some recent studies have used techniques of discounting, which provide a means of aggregating the values 
attached to outputs available at different points in time, in order to express them in terms of an equivalent 
hypothetical average annual flow. However, while useful in assessing the economic value of the forest measured 
in market prices and commercial values, this is not a meaningful measure of the annual value to subsistence users 
or hunters and gatherers; for them, only immediately realizable values, and the reliability of a continuous flow 
of useful goods and services, are likely to be of relevance. 
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to differ from the aggregate of the value of the component goods and services that can be 
derived from it. 

Many environmentalists consider that such values are not, and cannot be, satisfactorily 
reflected in economic or monetary terms. Indeed they argue that to attempt to place economic 
values on the forest results in partial or incomplete measures of forest "value that are 
misleading, and can result in suboptimum decisions. Thus, many environmental groups resist 
attempts to put the forest in a conventional economic perspective, preferring other (more 
qualitative) approaches to assigning its value. 

Value Perspectives of Those Who Want the Land Under the Forest: 
Subsistence Farmers, Ranchers, etc. 

For many groups, the main value they see when they look at a forest is the productive 
potential of the land that lies under the trees. This value in economic terms, and from the 
perspective of the potential users of the land can be measured by the capital value of the 
land in the other intended uses, i.e., the present value of the annual or periodic net returns 
from using the land for those other purposes, minus the cost of clearing the forest and 
planting the new crop. 

For such groups, the best thing that can happen is for the government to open up forest lands 
for settlement or for conversion to other uses. Often, governments become interested in 
pushing out the "frontiers of civilization." They provide subsidies to clear land for 
agricultural expansion, hydropower developments, road expansion, and so forth. These 
subsides become key factors in determining the economic value of the cleared land to the 
settler or other intended user. Naturally, such subsidies also can influence the value 
perspectives of various groups that want to use the forest as forest, e.g., loggers, rubber 
tappers, environmentalists, and recreationists. 

Those who want the land under the forest oftentime prevail by influencing legislation that sets 
aside forest lands for settlement or other purposes. In cases where the decision to clear the 
land for settlement or other uses already has been made, the valuation task of the public forest 
manager or land manager is simpler: the manager does not have to worry about comparing 
values with and without the forest. If the decision has not been made, then the valuation task 
is to attach values to the potential losses from clearing, i.e., the opportunity costs involved. 
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4. VALUING THE FOREST AND ITS USES: THE AVAILABLE 
TECHNIQUES AND THEIR USEFULNESS IN PRACTICE 

Once the interested groups and their value perspectives have been identified within the 
relevant decision context, then attention can turn to the actual economic valuation process. 

From earlier discussion, we recall that economic values start with the fundamental concept 
of a consumer's willingness to pay (wtp) for a particular good or service at a given time, in 
a given place, or a producer/supplier's willingness to accept (wta) payment for parting with 
a good or service, in the case of a supplier. 

There has been a remarkable growth in the academic economics literature dealing with 
valuation of environmental services and nonmarket goods associated with forests, and 
particularly tropical forests and wetlands. However, there are few examples of application 
of conceptually sound methods on the ground (LEEC forthcoming). 

This is not due to a lack of conceptual and theoretical approaches, but due to a lack of data 
on production functions, a lack of adequate agreement on value tradeoff criteria against which 
values have to be measured, and a lack of resources to apply many of the time consuming, 
complex methods developed. Sometimes, of course, it is because there is no need for 
complex analysis to derive sufficient information to make a decision. 

The overall focus in this paper is on the constraints more than the methods of valuation. The 
latter topic is covered in great detail and abundance in the literature. Some of the reviews 
of methods include: Kramer et al (1992), Winpenny (1991), Godoy, Lubowski, and 
Markandya (1993), LEEC (forthcoming), Gregersen and Contreras (1992). Annex 1 provides 
an annotated bibliography of some main publications on valuation of natural resources. In 
what follows, we provide a quick overview of the main methods. 

The Techniques for Estimating Measures of Economic Value 

The general categories of economic value measures commonly used are indicated in figure 
4.1 and more specific examples of different techniques and their applications are provided in 
table 4.1. A key point here is that in any given analysis a number of different techniques 
may be used. Below we discuss each category briefly. 

1 . Using direct market prices for goods and services 

Market or exchange values are established through the exchange of goods and/or services 
in the marketplace, i.e., an interaction of producer values (supply) and consumer values 
(demand). If a transaction is carried out using some form of commonly accepted 
currency, we speak of the value established in the market as the market price. If the 
transaction is carried by some form of barter or exchange without the use of currency, 
we speak of the value established in the market as a market exchange value. (For 
example, if two loaves of bread are exchanged for one liter of milk, the exchange value 
of the bread is one-half liter of milk, and the exchange value of the milk is two loaves 
of bread.) 
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gure 4.1. Valuation conditions and approaches (Gregersen et al. 1987). 



This method involves direct observation of market exchanges (or uses available records 
of past market exchanges) to determine the value in exchange of particular goods or 
service. It assumes that the value of the goods or services exchanged in a market is at 
least equal to the market exchange rate, although they may be higher. 

Using indirect market price techniques 

In some cases, it is possible to use market prices for one good or service to infer values 
for other goods and services. Table 4.1 indicates seven different variations on this 
approach (they are not mutually exclusive). 

a. Residual or derived prices. This method estimates the value of particular goods or 
services from the prices of goods or services established later in the production- 
distribution process. (For example, the value of forest products at the farm gate may 
be estimated by subtracting the cost of transporting the products from the farm to a 
market where the prices or exchange values are known.) It assumes that the value 
of the good or service at the farm gate is at least equal to the residual value left after 
subtracting further production, transportation, and distribution costs from market 
prices. For some goods and services, there may be a sequence of several market 
exchanges as the good or service moves from the forest to the final consumer. The 
value of the product produced at each stage may be in part a residual of the value at 



the next stage, and all of these intermediate market values may ultimately depend 
upon the market established for the final product. 2 

Table 4.1. Valuation approaches in relation to type of forest product (good or service) 



TECHNIQUES INVOLVING: 



EXAMPLES 



DIRECT MARKET PRICE 
TECHNIQUE 



This is used to value all market priced goods and services from the 
forest, unless we believe it does not adequately reflect wtp. The 
most common cases when the market prices do not are when there 
exist effective minimum prices or price ceilings on goods and/or 
services. In such cases, techniques below are used. 



INDIRECT MARKET PRICE 
TECHNIQUES (value inferred 
from other market prices): 

Residual values 



* stumpage value for timber is derived by looking at market prices 
for finished lumber and subtracting out costs from stump through 
processing to lumber sale 



Value of production 
increases 



* increased market value of crop production over what it would 
have been without the windbreak provides a proxy minimum gross 
value for the windbreak. From that we subtract assocaited costs to 
arrive at net value. 



Surrogate prices 



* the value of fuelwood in a new market is estimated on the basis 
of the value of an alternative fuel, e.g., kerosene, in that market, 
after adjusting for calorific value of the two fuels 



Opportunity cost 



* the minimum value of a wilderness park is estimated on the basis 
of market priced value of the goods and/or services forgone 



Replacement cost or cost 
avoided 



* the maximum value of a watershed management program focused 
only on containing sediment in a downstream reservoir is made 
equal to the alternative market cost of dredging the reservoir of the 
additional sediment that would occur without the watershed 
management program 



Hedonic pricing 



* the market value differences for similar forest properties are used 
to reflect the value of some environmental service or cost that varies 
across the properties 



Travel cost 



* differences in market priced costs of trips by different users to a 
reserve arc used to value nature-based tourism based on differences 
in use rates in relation to differences in trip costs 



NONMARKET PRICE 
TECHNIQUES (value inferred 
from surveys of wtp): 

Contingent valuation 



* value of a certain wildlife population is inferred from a survey of 
environmentalists* wtp to save the population 



For example, the value of Brazil nuts in the forest depends In part on the price paid by local 
concentrators, which depends in part on the price paid by traders/exporters, which depends in part on the 
price paid by wholesalers, which depends in part on the price paid by candy manufactures, which depends 
in part on prices that consumers are willing to pay for candy, etc., containing the Brazil nuts. 
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b. Value of production increases. The increased market value of production of goods 
and services with and without the change or activity being valued can sometimes be 
used to value that activity or change. For example, a windbreak can increase crop 
values behind it; and those increased values can be taken as a proxy measure of the 
minimum value of the benefits from the windbreak (there may also be others, such 
as fodder, shade for cattle, and so forth). 

c. Surrogate prices. This method estimates the value of a particular good or service 
from the known values or prices of substitute or comparable goods and services under 
comparable conditions. It assumes that the value of a particular good or service can 
be closely approximated by the prices of similar goods and services established under 
similar conditions. Thus, the economic value of gathered fuelwood could, in 
principle, be estimated as equivalent to the cost of the quantity of an alternative 
purchased fuel, such as kerosene, which would provide the same cooking or space 
heat. However, in all cases of surrogate prices caution needs to be applied (e.g., see 
discussion in the next section on "Valuing forest goods and services in practice"). 

d. Opportunity cost. This method estimates the value of opportunities foregone to 
provide a particular good or service. It assumes that the value is at least equal to the 
value of the best alternative foregone to obtain the desired good or service. If dung 
is to be used as fuel, for instance, the opportunity cost could be the increases in crop 
yields foregone by using that dung for fuel instead of as a means to condition soils. 

e. Replacement cost or cost avoided. This method assumes that a good or service 
produced one way cannot have a economic benefit value higher than the cost of 
producing the same good or service in another way. Similarly, a good or service that 
helps to avoid other costs cannot have an economic value higher than the alternative 
cost avoided. Thus, the value of a hectare of forest that is fixing carbon cannot be 
higher than the cost of some other means of fixing the same amount of carbon. 

f. Hedonic methods. This method estimates values from known values of other goods 
and services that are technically related to the good or service to' be valued. It 
assumes that the value of a good or service can be estimated from a technical 
relationship (for example, housing values may decline the closer you get to a loud 
noise source such as an airport). 

g. Travel cost. This method recognizes that for some goods or services the consumer 
may have to incur substantial costs (in time or money), to obtain the particular good 
or service. For example, a recreation experience may involve considerable travel 
expenses; and gather ing ^h? fuelwood may require a considerable amount of time. 
It assumes that the value to the consumer is at least equal to the travel costs the 
consumer is willing to incur to obtain the desired good or service. 

3. Using nonmarket price techniques. 

In cases where there are no market prices that satisfactorily can be used as proxies or 
direct measures of value, economists resort to surveys and other similar tools to try to 
estimate consumers' wtp for goods and services. The most notable of these approaches 
is: 
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Contingent valuation. This method is used to estimate the consumer's wtp for a specified 
good or service or to accept compensation for receiving an undesired good or service. 
In practice it is usually derived from the responses of potential consumers to a 
hypothetical exchange situation. The method assumes that the consumer's expressed wtp 
in a hypothetical situation is a measure of the value to the consumer in an actual situation. 
It is particularly difficult to apply meaningfully when, like with many functions of the 
tropical forest, the respondent is being asked to express a value for something that has 
no established monetary market value, such as cleaner water, which might become 
available in a hypothetical set of circumstances, such as reduction in upstream harvesting 
activities. 

The techniques mentioned above provide a broad array of tools for assessing the economic 
values associated with forests and their various uses. Any or all of these approaches may be 
needed to adequately assess the multiple values involved in any one situation. In applying 
these approaches, many complicating factors can enter the picture. 

Valuing Forest Goods and Services in Practice 

Though the burgeoning literature on the subject may give the impression of considerable 
recent activity in actual applications, in practice the number is still very limited. As 
mentioned, most writing still focuses on methodology, hypothetical applications, reviews of 
other work, or partial applications (LEEC forthcoming, Winpenny 1991, 1992; Munasinghe 
1993). The lessons that can be learned from this limited experience are summarized below 
by looking at their applicability to different forest outputs, since realistic application in terms 
of total forest value does not exist. 

Valuing marketed goods and services 

Since this category, by definition, involves establishment of market prices, they can be used 
as a first approximation to value the goods and services involved. 

If market prices are attached to goods and services, and if they are considered valid measures 
of value of outputs from the alternatives being compared, then differences in points of view 
on forest values do not matter. The forest preservationist, the logger, the recreationist, the 
cattle rancher, or road engineer who wants to clear the forest all face the same set of market 
prices. Of course, the point is that market prices may not reflect all of society's costs and 
benefits associated with production of the outputs. 

It is only worth the time and effort to value things if the values are going to be used 
effectively to accomplish something. Market prices are useful because producers and 
consumers in a market create them together, and then generally abide by them when they 
want to sell or buy something in that market. Thus, by definition they are useful to both 
producers and consumers. It does not matter how esoteric the use or purpose may be for a 
resource, good, or service. So long as there is a market, the market value defines the value 
in exchange, although not necessarily the value in use to any given individual. 

Market prices often reflect conditions that are unique to a particular narrow situation (e.g., 
a monopoly or monopsony situation) and not necessarily the broader, free interaction of 
suppliers of goods and services and the general population of buyers. This is particularly a 
problem in trying to assess the likely movement of markets and market prices over time in 
a dynamically changing forest situation. 
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From the private interest point of view, subsidies act to reduce the cost side of the picture or 
to increase the benefit side. Thus they affect the values attached to benefits and costs by 
those who are subsidized. From the public point of view, a subsidy is merely a transfer of 
resources from one use to another. But to the individual receiving the subsidy, the result is 
an increase in net benefits. 

Forest clearing for agricultural expansion (whether commercial or subsistence), hydropower 
development, and other activities often involve significant government subsidies that can cloud 
the valuation picture, if only market prices are used as measures of value (cf. Browder 
1988a,b, 1990). Subsidies are common for most groups that have an interest in the 
forest commercial loggers, those involved in rubber tapping and other extractive activities, 
and environmental groups. 

Taxes need to be considered in a similar light. Taxes represent a cost in the equation of the 
private parties interested in the forest, whether such taxes are in the form of stumpage or 
concession fees, income taxes, export taxes, or any other kind of tax. They reduce the net 
economic value of the forest or forest land use to the potential user. From the public point 
of view, a tax is merely a transfer of control over given resources from one person or group 
to another. It is not treated as a cost or return in social economics, but merely as a "transfer 
payment.' 1 

The public manager needs to take subsidies and taxes into account when using market prices 
as a measure of values of costs and benefits associated with forest uses. Discussion of how 
to account for subsidies and taxes is provided in the companion volume (Gregersen and 
Contreras 1992). 

Timber markets and market prices. Nearly all timber is marketed, and therefore it has 
market prices attached to it. Market prices are usually available for roundwood delivered at 
the processing plant or point of export. Costs of harvesting, extraction, and transport have 
to be deducted to arrive at a residual price* for standing timber in the forest. Total values 
are derived by applying these unit prices to the estimated quantities that could be harvested 
as sustainable annual flows of timber from the available standing stock. 

Valuation of timber should take account of the variation in market values from species to 
species, and the variation in residual values with location and topography. However, this 
usually requires more detailed and accurate information than available. Values are also likely 
to change over time, possibly quite sharply, as technological advances and changing 
supply/demand balances allow previously unused species to be brought into commercial use. 
Periodic revisions of the values will therefore usually be required. 

As mentioned above, prices prevailing in a country may distort true market values 'if taxes, 
subsidies or quantitative restrictions exist. For example, an embargo on log exports, to 
encourage local processing, could depress local log prices below world market levels. The 
calculation should then be made using the latter. A more fundamental concern about market 
prices even world market prices as a basis for valuing tropical timber is that they reflect 



3 The stumpage price or royalty charge that governments impose for the right to harvest timber on 
public forest land is seldom an adequate measure of this residual value partly because of difficulties in 
calculating it, and partly because the charges are often set at levels designed to generate particular levels of 
revenue or to encourage or discourage certain harvesting practices, in which case the charge contains an 
element of subsidy or penalty. 



costs of harvesting existing forests rather than the costs of establishing a replacement 
resource. They, therefore, undervalue tropical timber in terms of costs of production. 

The calculation of residual values of standing timber may have to take account not just of the 
direct costs of harvesting, extraction, and transport, but also of indirect costs stemming from 
logging damage. If the latter results, for example, in adding sediment loads to nearby rivers 
in a way that adversely affects water supplies and fish catches, this should be reflected in the 
costs of timber production, using the methods discussed below for measuring watershed 
effects. 

Marketed nontimber forest products. The term marketed nontimber forest products is used 
here to describe a variety of physical goods other than timber that are derived from forests 
that are traded or sold such as fruits, medicinal plants, fibers, and canes, etc. For those 
products and quantities produced for sale, the valuation can be based on market prices, and 
follows closely the procedure described for timber. 

However, it is likely to be considerably more difficult to apply this approach to nontimber 
forest products because of the nature of the markets involved. Only a few of these products, 
such as rattan, enter world trade in quantities and at prices that are reasonably well 
documented. Most are traded locally, in markets that largely escape formal recording 
mechanisms, so that data on quantities and prices are not readily available. Market prices 
often reflect conditions that are unique to a particular narrow situation. The prices obtained 
in that part of segmented markets in which people presently purchase a particular good do not 
necessarily reflect the value that a broader consumer population would be prepared to pay. 
Substantial expansion in production of many products would create imbalances and a fall in 
prices below levels that would be profitable. 

The attention directed recently to the potential for tropical nontimber forest products in 
modern sector markets, has tended to obscure the fact that in the more heavily populated parts 
of the high forest zones in the tropics, such as the coastal belt in West Africa and central 
India, huge quantities of nontimber forest products presently pass through local market 
systems. Many forest products used by rural populations involve some form of preparation 
or processing, the greater part of it by a multitude of small enterprises also located in the 
rural sector. When rural people migrate to urban centers they continue to use some forest 
foods, medicines, and products, so that trade in the latter increases. Valuation of the tropical 
forests, therefore, needs to take account of these actual trade flows. However, its existence 
almost exclusively within the informal sector means that such trade largely escapes formal 
monitoring and recording, so that it escapes attention and is .lot well recorded or understood. 
Scattered market price information can be misleading. 

With improvements in rural infrastructure, the markets for many forest products are 
penetrated by low cost factory-made alternatives from the urban industrial sector. Though 
some product lines, such as woodworking and handicrafts, tend to have the potential to 
upgrade and become more competitive, most do not. Many forest-based activities are thus 
of low value, vulnerable to competition or deterioration in their raw material costs, and offer 
only a fragile and weak basis for livelihoods. They are likely to collapse or be abandoned 
in favor of those that offer greater income security and prospect for growth. All these factors 
have implications in terms of the use of market prices as indicators of value over time. 

Though some products exhibit well-established supply and use patterns, many are more 
ephemeral. Most are low value goods, and sensitive to price and transport costs, thus 
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affecting projections of market expansion and price response. Products such as fruits are 
perishable and so are marketable only locally. The seasonal nature of supply of many 
products can result in supply/demand imbalances and a collapse in prices at certain times. 
The ease of entry into many forest-based activities similarly frequently leads to excessive 
capacity and output, with corresponding market price impacts. The implication is that one 
cannot readily extrapolate from point studies and/or pilot scale experiences. 

Many of these factors also affect the potential for expansion of tropical forest products into 
modern sector markets. Access to markets and transport infrastructure limit the locations that 
could probably place products on the market competitively. Modern sector markets require 
a level of product or output quality and quality control, which often cannot be achieved with 
production from an unmanaged resource and processing in small, unmechanized enterprises. 
Valuation is also hampered by uncertainty about basic input-output relationships for tropical 
forests as discussed in section 1 on the valuation and decision contexts. 

Valuing forest products for subsistence use 

People acquire many goods, such as fruits, fuelwood, and poles, not through the market but 
by gathering or producing them themselves. Values for these products need to be arrived at 
indirectly through the use of surrogate prices. A number of alternate approaches may be 
possible, as is illustrated by the three different bases for valuing fuelwood outlined below: 

By reference to the price of purchased fuelwood, or other purchased fuels such as 
charcoal or kerosene. This can present difficulties because the different fuels have to be 
expressed in the same delivered energy terms to compare them. Also, the approach is 
likely to overvalue subsistence supplies if the users would not purchase fiiel if they could 
not gather fuelwood (i.e., if they would adopt an alternative such as switching to other 
gatherable fuels). 

By reference to the value of other locally available gatherable fuels i.e., crop residues 
and dried dung. As these do not have market values they have to be valued in terms of 
the opportunity cost. The alternative use for dung usually is assumed to be as soil 
conditioner, and its value in this use is calculated in terms of increased crop yields 
foregone by diverting it to use as fuel. This approach is valid only if people actually 
work dung into the soil if they do not burn it, and recent research has suggested that this 
is less widespread than has been assumed, because farmers find the impact on crop yields 
is not sufficiently great to justify the labor input involved (Mclntire et al. 1992). 

By reference to the opportunity cost of the time that household members spend gathering 
fuel from further away. This approach rests on being able to accurately identify what 
part of the time spent, say, in walking to and from the household's outer fields, and 
gathering fuelwood en route, is attributable to the latter and what alternate activity the 
gatherer could have engaged in if not gathering fuel. 

The different approaches can produce quite different values in any given situation, which 
further complicates the task of valuation. 

Other subsistence goods can be considerably more difficult to value. Most foods from the 
forest complement other parts of the diet; for example, providing essential vitamins or 
proteins. It is, therefore, difficult to separate out their effect. If that were possible it would 
probably have to be expressed in nutritional or health terms rather than as economic values. 
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One approach attempting to estimate subsistence values lost with the loss of forest is that of 
relocation costs that would he incurred in moving the population concerned elsewhere. But 
as it is much more than just their subsistence supplies that they lose in such a case, these costs 
reflect other values as well. All the issues identified in the previous section concerning the 
poor database on nontimber forest product resources, occurrence, productivity, and use apply 
equally to their subsistence usesas do the uncertainties about the dynamics of change over 
time. 

Valuing aesthetic and environmental services 

The valuation methods discussed earlier, including, for example, hedonic methods, have also 
been used with various services derived from the forest, although the credibility of these 
valuation exercises is less than for nonmarketed goods for subsistence consumption. 

Recreational use. The assessment of recreational values for forest areas requires a wtp 
approach. The travel cost and contingent valuation methods have both been used in 
developed countries. A limitation of the first method is that it captures only part of the value 
to the user. The weakness of the second method is the assumption that people's stated 
assessment of what they would be willing to pay accurately reflects what they would actually 
spend to enjoy that recreational experience. There has been almost no experience to date of 
trying to apply either method to recreational use in tropical forest areas. 

Watershed effects. The impacts of change in forest cover on watershed functions can 
encompass erosion of soil cover, altered downstream water flows, flooding and sedimentation, 
and consequent damage to agriculture, fisheries, dam storage, and power generation. In 
principle, many of these effects can be valued in terms of effects on production or of 
preventive expenditure methods, e.g., in terms of loss in crop yields due to damage from 
sedimentation, flooding, or dry season water shortages on downstream agriculture, or the 
costs of building flood prevention structures to prevent such damage. 

In practice, the difficulties, and costs, of tracing and quantifying such complex chains of 
cause and effect confine valuation exercises to investigating costs and benefits only to the 
point where decisions can be made about a course of action. In most cases this has meant 
focusing on effects in the upland areas near the area where the forest cover is to be disturbed. 
While this is an appropriate strategy to pursue in project appraisal, it evidently provides a less 
than complete picture of all the costs and benefits associated with watershed effects. (Some 
examples of application are illustrated in Gregersen et al. 1987.) 

Biodiversity. Conservation of biological diversity is of value because it contributes to 
increased resiliency of ecosystems, ecosystem stability, improved habitat, and the prevention 
of loss of genetic material that could be of value in the future. The impetus to ensure 
conservation of this diversity can arise at a number of different levels concern to avoid 
reduction in genetic diversity within a particular species, the loss of a given species, damage 
or destruction of an entire ecosystem, or degradation of a major biome. 

At the species level a hedonic approach has been used to establish the value of conserving the 
gene pool of major agricultural crops. The value can be arrived at by reference to the value 
of that part of the species range that is presently used commercially, the value of 
improvements in the properties of that crop already achieved through breeding, and the costs 
incurred in collection and maintenance of the gene pool used in that breeding. This approach 
has not been attempted yet for forest tree species. 
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A large part of the earth's gene resources exists in the plant and animal populations of the 
tropical forests. Thus, considerable attention has been paid to the possibility of putting values 
on presently unused species that might prove to have commercial value sometime in the 
future, e.g., as a source of medical products to combat some new disease or to attack existing 
health problems more effectively. Though examples of important medical products based on 
wild forest species have been well documented, it is impossible to assign ex ante values to 
properties or products that have not yet been identified. Furthermore, as potentially useful 
products acquire significant value only after commercial processes to produce them in a 
controlled agricultural or industrial environment have been developed, questions arise about 
what part of that eventual value to attribute to their origins in the forest. 

This issue tends to reinforce the existence value of tropical forests the value that people 
place on their continued existence independent of the values of particular uses. The task of 
assessing such values is approached through various means of assessing wtp Because of the 
global values associated with uniquely rich tropical systems involved, this task is as much 
concerned with assessing what other, wealthier, countries are prepared to contribute to 
maintaining the tropical forests of importance to the conservation of biodiversity as it is about 
their existence values within the countries of the tropical forest belt. Any attempts to arrive 
at such values at present would be highly speculative. 

Other ecological effects. In principle, the value of tropical forests in terms of microclimate, 
climate, and the atmosphere could be assessed through the effects on production (or the 
preventative expenditure costs) resulting from climatic and atmospheric changes associated 
with alterations in the extent or composition of the tropical forests. In practice, the 
relationships between forest change and atmospheric change are as yet imperfectly 
understood, so this can be attempted only in rather speculative terms. 

The clearing and burning of large areas of forest clearly release substantial amounts of carbon 
dioxide into the atmosphere. But there are other major sources of carbon dioxide, and it is 
not clear what share of the total output is due to harvesting or burning of tropical forests. 
Similarly, there are a variety of ways in which carbon dioxide emissions could be curbed or 
reduced. The value of retaining or managing tropical forests as a carbon store would need 
to be compared with the efficiency of alternate forms of carbon capture or storage (which 
could include replacing the forest with carbon dioxide-absorbing plantations or crops, or 
establishing compensatory fast-growing plantations elsewhere) and with the values foregone 
by not exploiting other of the forests' values, such as timber. The fact that the likely impact 
of rising carbon dioxide levels on different parts of the world is not clearly understood yet 
further complicates the task of placing values on carbon capture and storage. 

Similarly, it is known that transpiration from tropical forests accounts for a substantial part 
of the recycling of moisture back into the atmosphere; but empirical evidence as to the impact 
of disruption of this flow through forest removal is limited and inconclusive. However, more 
local and immediate effects of forest removal may be measured, in much the same way as the 
effects on watershed functions can be. A falloff in crop yields on adjacent lands, for 
example, could be assessed in terms of the costs of compensatory inputs of fertilizer, or of 
the investment in windbreaks that prove necessary to offset the loss of the protection 
previously afforded by the forest. 
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5. SUMMING UP: GUIDELINES FOR 
USING VALUE MEASURES IN PRACTICE 

What follows merely represents some ideas that have proven to be of use in practice for many 
managers, policy makers, and other decision makers faced with the task of developing 
economic values for decision making. They are guidelines and not "rules 11 to follow in all 

cases. 

Ultimately, economic value measures are only one, often small, input into decisions regarding 
forest use. Further, there are many different ways in which to go about deriving and using 
such values. As emphasized throughout this discussion, no one rule exists. Much depends 
on the defined context within which decisions will be made. Thus, the first group of 
guidelines relates to defining context and developing a set of tradeoff criteria for looking at 
proposed changes in forest use. 

Defining the Decision Context in a Realistic Fashion 

In making decisions about changes in forest use, the manager or administrator needs to 
consider the tradeoffs in values associated with the proposed change. This means comparing 
the costs and benefits with and without the proposed change, i.e., comparing a proposed 
change to the status quo. In the case where the manager has an array of changes to consider, 
the comparison also will be between the alternate changes. 

The fundamental need at this stage is to define the basic type of decision being made and 
reach consensus on the tradeoff criteria that will be used in making the decision. The 
guidelines that follow derive from the earlier discussion in this paper: 

Define the policy context as clearly as possible 

In defining both the type of decision and the tradeoff criteria to be used, it is essential that 
some early consideration be given to defining the policy context in which decisions will be 
made (see chapter 2). 

Policy may limit the amount of effort that needs to be devoted to economic valuation. The 
most extreme case is where national policy dictates that decisions will be made on criteria 
other than economic ones. In such cases, very little if any effort needs to be devoted to 
economic valuation of costs and benefits associated with the proposed change(s). 

Define the administrative context in terms of what decision criteria are acceptable 

A second need is to define the administrative context or environment in which decisions will 
be made, since that will influence the valuation approaches that should be used (see chapter 
2). Remember that, even if economic values are not needed to make decisions, administrative 
agencies need financial data (strictly based on market prices and actual dollars in and out of 
the agency) for budgeting purposes. 
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Limit the number of different interested groups considered 

Generally, the policy and administrative contexts in which a decision will be made define the 
relevant interested groups to be considered and how they will be weighted in terms of 
decisions. Often, the public sector takes a national accounting stance, where the costs and 
benefits accruing to all interested groups, valued by wtp measures, are aggregated to arrive 
at a net benefit figure. In such cases, members of all important interested groups (important 
in terms of the costs and benefits accruing to them) are in theory being considered, although 
distinctions among their value perspectives are not made. 

The fact is that managers and administrators seldom have the time or expertise available to 
deal with very complex valuation and decision frameworks. Therefore, the general guideline 
put forth here is to first spend time understanding the different interested groups or 
constituencies, and then pick for the decision context those groups that would be affected in 
a major way by the proposed change (see chapter 3), adding other groups into the assessment 
as time and resources permit. 

Make sure to define the decision context broadly enough to include the main externalities 
involved. 

One major reason market prices often fail to provide true measures of economic value for 
environmental services or damages is the existence of negative or positive "externalities." 
As discussed earlier, these are effects that occur outside the decision framework that 
establishes the values used. Thus, the price of fertilizer most often does not incorporate the 
negative off-site pollution effects; and the value of production of some crop that leads to 
heavy erosion on upland areas generally does not incorporate the negative downstream costs 
of the increased erosion. Similarly, the value of production of crops from nitrogen fixing 
plants often does not internalize the benefits from the nitrogen fixation. 

A major reason for shadow pricing, or adjusting market prices to reflect true wtp, is to allow 
for externalities. By considering early the broader context of decisions, it makes it easier 
later to define and allow for externalities in the valuation process. 

Define and get agreement on economic trade-off criteria as early as possible in making 
decisions. 

Although valuation is quite distinct from decision making, it is important to get consensus on 
the tradeoff criteria at an early enough stage so they can be considered in the valuation 
process. To take an extreme example discussed earlier (see box 2.2), when considering the 
alternatives of putting a forest into extractive reserve status vs. permitting continued slash and 
burn agriculture, it is important to determine the extent to which the tradeoffs between outputs 
will be considered per unit of forest, per unit of labor input, per unit of capital invested, etc. 
These three criteria could produce quite different results. 

Similarly, tradeoff criteria might partly be in physical terms, e.g., tons of soil loss prevented 
by one or another change in forest management. Sometimes, such physical tradeoff criteria 
make sense, since attaching economic values becomes a game in futility and the resulting 
information is so uncertain that decision makers would be better off just concentrating on the 
physical/biological data available for the different alternatives. 
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Finally, often the relevant tradeoff criteria are mainly political or social. In such cases, 
economic tradeoff criteria may be irrelevant. 

Apply the with and without principle 

As was pointed out in chapter 1, values are determined by both supply and demand conditions 
with and without the activity or project being considered. The example of the watershed 
management project that prevented sediment buildup in a dam reservoir (box 1.3) indicated 
the errors that can be made if both supply and demand are not considered with and without 
the proposed change(s). Also, remember that the with and without condition is not the same 
as the before and after condition. The example of an erosion prevention project illustrated 
that point (box 1.2). 

Do not attempt to value everything in economic terms 

It has been pointed out often that serious errors can be made by trying to apply economic 
values to goods and particularly services for which there is little basis for deriving such 
values. In such cases, it is better to stick to measures of physical-biological changes than to 
apply erroneous value measures to them. Furthermore, there are certain conditions that 
cannot be adequately addressed in economic terms, e.g., "irreversibilities." 

Similarly, economic values often are put forth as a comprehensive measure of the value of 
a forest, when, in fact, those values do not include many significant benefits that might 
significantly increase the aggregate value of the forest. The reason they were not included 
is that the manager did not feel comfortable putting values on them. However, the manager 
might be willing to do so in another case. Obviously, the two situations would not be 
comparable in economic terms. Some clear agreement within a given decision-making unit 
(or where comparisons among alternatives will be made) needs to be reached on what will 
and will not be considered in economic terms. 

Another point here is that generating quantitative value information usually costs money. We 
only want to incur that cost if we think that the benefits of having the information are worth 
the costs. Sometimes, we might spend a great deal of time, effort, and money generating 
data that would have little impact on a decision. We obviously want to avoid that. 

Valuing Goods and Services, Once the Context Has Been Defined 

Here we can put forth several practical guidelines based on experience. The suggestions 
below provide in a sense a summary of points made in earlier chapters. 

Start by measuring and estimating the ea$iest-to-measure, important benefits 

Since in an operational sense values are only needed as an aid to making decisions, it follows 
that we only need to generate the amount of value information needed to make the decision. 
For example, suppose we know the costs of some proposed change. We can start to generate 
values for those benefits that are easiest to measure. If they are large enough compared to 
costs to justify the change, based on whatever criteria employed by the decision maker, then 
we will not need to measure additional, more complicated benefits. 

If the easiest to measure benefits do not reach a high enough level to meet the criteria for 
change, then we need to value additional, increasingly difficult to measure, benefits until we 
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either have exhausted the benefits that we have identified and can value, or until we reach a 
point where aggregate benefits are at a level where they meet the criteria for acceptance of 
the proposed change. The basic point of this approach is that we can avoid wasting a lot of 
resources and time attempting to value all benefits, when the more easily valued ones are 
large enough to justify the proposed change. 

When benefits are variable, the same advice does not hold for the cost side of the equation, 
since the same type of decision rule is not available as for benefit estimation. A reasonable 
attempt should be made to estimate the values of all significant costs, since they are 
cumulative and must ultimately be justified as a whole in an economic analysis. 

Use market prices where such exist (see exceptions) 

As a general rule, use market prices where they exist. Warnings that market prices may not 
reflect wtp at the margin and that further work is needed include cases where: 

there are effective minimum prices or price ceilings in effect (and particularly if a black 
market exists for the good or service being valued); 

the market is thin, i.e., few items are sold and demand is likely to fall off sharply with 
increased production and sale, indicating that existing market prices may be high if 
production is expanded and that existing market prices may be low if production is 
curtailed; and 

obvious, known externalities are involved in the production and/or consumption of the 
good or service in question. 

Use policy prices that reflect the existing and likely future policy context 

A practical rule of thumb is to use policy prices (see box 1.4) unless there is an explicit, 
overriding reason not to do so. 

We pointed out in chapter 2 that the policy context defines to some degree the boundaries that 
need to be considered in assigning values to outputs and inputs. If a forest is designated by 
national law as an area of land that will be used only for forest, then, using policy prices, we 
would estimate the opportunity cost of land to be equal to the next best forest-based use. If 
we ignore policy pricing rules, then we might consider any use of the land in deriving a 
measure of opportunity cost. Given the existence of the policy, the decision could be wrong. 

Take into account capital value changes as well as flow values 

This guideline supports the recent interest in use of natural resources accounting values in 
overall assessments of forest use (see chapter 4). 

Present use of the forest for logs, minerals, and other products conflicts directly with the use 
of the forest for wilderness or aesthetic values, but may complement management of the forest 
for future wildlife production. The types of relationships or interactions are well-known and 
generally considered in discussions of forest values. More complex and often subtle 
interactions also exist. Thus, present use of the forest for wildlife products affects our ability 
to use the forest for such products in the future. 
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This concept relates to what we call stock, capital, or asset and flow values. If properly 
managed, a forest (as a stock or capital asset) can produce flows of outputs (goods and 
services) over time. Thus, total value of the forest today depends not only on which uses we 
choose, but also on the pattern of those uses over time. The essence of good forest 
management is understanding the different potential combinations of value flows over time 
that can be derived from multiple uses of forests as a stock resource. Also required is a good 
understanding of the concepts of time value and discounting. 

Take the value of time into account 

Other things being equal, if a subsistence-level forest dweller had to choose between (1) 
cutting down a tree for firewood to keep warm today, and (2) freezing now and cutting down 
the same sized tree two years from now to keep warm, the forest dweller most likely would 
choose to cut the tree now. This relates to the common concept of "time value" in 
economics. We have to keep in mind this generally applicable principle: the further into the 
future a given forest use will occur, the less will be the value of that use when compared to 
the same use in today 's terms. The principle is dealt with in economics using an interest rate 
to "discount" future values back to the present, or compound present values into the future. 
Values that occur in various times then can be compared on an equal basis. Those not 
familiar with the concept and practice of discounting and compounding can get an overview 
from a companion document (Gregersen and Contreras 1992). 

Because forests take long periods to grow, and change naturally, and because some uses today 
affect the potential for other uses in the future, a time dimension has to be attached to all 
measures of forest value. Good decision making depends on understanding society's 
preferences for consumption today over consumption sometime in the future, i.e., the 
discount rate or time value that society applies to future vs. present consumption. 

Dealing with Value Uncertainties 

A concern of decision makers dealing with forests is the uncertainty surrounding various 
estimates of value available to them. Two points are particularly relevant to this discussion. 
The first relates to the poor state of knowledge about the physical input-output information 
associated with forest change; the second relates to uncertainty about future values. 

Adjust for poor input-output information. 

Valuation is hampered by uncertainty over basic input-output relationships and yields for 
tropical forests. Information on such relationships is an essential ingredient in the valuation 
and decision-making processes. Information on the productivity, dynamics, and other basic 
characteristics of tropical forest systems is weak for most forest areas. Very little is known 
about spatial patterns of forest products production, and even less about how such production 
affects the ecology of the species and ecosystems involved. Also, because of the 
heterogeneity of composition of most forests, studies of the composition and values of a 
particular location are very site-specific, and the results often cannot be extrapolated usefully 
over larger areas to arrive at total values for a forest. 

A specific example of uncertainty is the impacts of forest change on climate change. The 
burning of large areas of cleared forest releases substantial amounts of carbon dioxide into 
the atmosphere. But it is not clear to what extent this additional C0 2 is absorbed, for 
example, by new vegetation on previously burned land. Nor is the likely impact of rising 
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carbon dioxide levels on different parts of the world clearly understood yet. Similarly, it is 
known that transpiration from tropical forests accounts for a substantial part of recycling 
moisture back into the atmosphere; but empirical evidence as to the impact of disruption of 
this flow through forest removal is limited and inconclusive. 

The decision maker can take certain actions to deal with data-poor situations and high levels 
of uncertainty surrounding available data and information. The various options include the 
following: 

use information from similar decision situations elsewhere, e.g., from forest areas 
elsewhere with similar conditions, but better data; 

apply various extrapolation methods to the available data, or reorganize existing data 
in different ways to bring out more clearly the relationships being sought; 

use proxy values or measures; 

use indicators (such as species indicators in looking at change in forest over time); 

use additional, low cost data collection methods to improve existing data, e.g., rapid 
appraisal methods; and 

use sensitivity analysis. 4 (Many economics textbooks will suggest use of 
sophisticated probability models to analyze risk elements in decisions. Such 
approaches involve estimating the probabilities that certain events both quantity and 
price variations around the best estimate will take place. While useful as sources 
of information, such analyses seldom provide the bottom line information needed to 
judge alternatives according to common economic decision criteria.) 

Further, there are some things that can be done to improve the situation over time. These 
include making data and information needs clearly known to researchers and developing new 
data generation methods that can be applied over time to improve the data situation and 
reduce the uncertainty surrounding estimates. 

Adjust for uncertainty over future values 

Uncertainty over future values is a problem that affects all valuation approaches, but in 
different ways. Thus, it is an important contextual issue to consider before choosing 
valuation methods. For example, uncertainty surrounding the dynamics of use, and thus the 
value of the products of tropical forests, is great. Gathering and sale of forest products is 
usually just one of several income generating options available to those engaged in them. 
Profit margins and returns to labor are typically very narrow, so that economies based on 
these activities can be very fragile. The emergence or decline of alternatives, changes in 
labor availability, and fluctuations in forest (or crop) prices, are among the factors that can 
trigger rapid shifts into or out of forest-based activities. Thus, present values and magnitudes 
of involvement in the forest-based sector provide only limited guidance as to the future values 
of forest products. 



4 
In a sensitivity analysis, we vary the values of key factors and relationships to see what impact 

such variations would have on the measures of economic worth, i.e., we look at the sensitivity of the 
measures to changes in values. 
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The history of agriculture, and of industries based on agricultural outputs, suggests that the 
path of emergence of major commercially important forest-based products would follow that 
of rubber, oil palm, coffee, and the many other originally wild forest species domesticated 
as plantation (or smallholder) crops cultivated outside the forest. Growth in commercial 
demand for a forest product could thus cause the value of production from the natural forest 
resource to decline rather than increase, as synthetics or plantation grown outputs take over. 
Such a transition would, of course, affect the values associated with the natural forest outputs. 

Recent studies have pointed out that even subsistence supplies tend in practice to come from 
semimanaged or domesticated sources rather than from the unmanaged forest. In locations 
studied in the forest zone in West Africa most forest foods and saleable produce were 
gathered or hunted in secondary wooded formations such as bush fallow and farm woodland, 
with only selected products coming from the forest itself (Davies and Richards \ 991, Falconer 
1991). To some extent this is because of proximity and convenience. But to a considerable 
extent it reflects manipulation over time of the forest structure in favor of species and 
products that either do not occur in the natural forest or which can be produced more 
intensively in a fallow or managed system. As pressures on land reduce the area under 
secondary tree cover, farmers widely move to planting particular species of value to them. 
The distinction between production from the forest and from domesticated sources is therefore 
not always a clear one, further complicating the task of deciding what part of the values 
derived from tree outputs is actually attributable to the continuing existence of the natural 
forest. 

Some well-tested ways of dealing with the implications of uncertainty surrounding future 
forest values are as follows: 

Use sensitivity analysis (see Gregersen and Contreras 1992). In situations where 
values are highly uncertain, it is common to carry out a sensitivity analysis to see 
how sensitive the various measures of worth calculated using the value estimates are 
to alternate assumptions concerning various values. If the outcome is not sensitive 
to changes in value assumptions, then one has to worry less about uncertainty 
surrounding the assumptions. On the other hand, a highly sensitive outcome may 
show that more effort should be devoted to reducing the level of uncertainty. 

Focus on irreversibilities. Other things being equal, more time and effort should be 
devoted to reducing uncertainty surrounding irreversible events than reversible ones 
(see previous discussion on policy context). By irreversible, we mean those events 
that trigger irreversible change. For example, clearcutting a given old growth forest 
precludes forever the pristine wilderness benefits from that forest. The reverse is not 
so: one can opt for the wilderness benefits and always reverse the decision and cut 
sometime in the future. 

Closely related to the previous point, we should avoid unsustainable positive 
activities. We can develop early warning signs that an activity or change is becoming 
unsustainable. 

Develop contingency plans that build on alternate sets of forest values so if uncertain 
events move in one direction or another we will be prepared. 

Ultimately, however, we cannot escape the need to make assumptions and guesses about the 
future. 
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Final Comments 

The guidelines provided above are not presented as rules to be followed, but as suggestions 
on how the manager's job might be made easier and the results made more reliable. 
Ultimately, if a relatively sophisticated economic valuation exercise is needed, the manager 
will have to bring in economics expertise. Effective economic valuation particularly of the 
comprehensive benefits to be derived from forestsis a complicated and complex task. 
Doing it right can provide much useful information for decision making. Doing it wrong can 
be worse for decision making than not doing it at all. 
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ANNEX 1 
ANNOTATED REFERENCES ON VALUATION 

by Ms. Carol Turnbull 

Dixon, J. A., L. Fallen Scura, R.A. Carpenter, P.B. Sherman. 1994. Economic Analysis 
of the Environmental Impacts. London: Earthscan Publications Ltd. 

This volume is the second Earthscan edition of Economic Analysis of the 
Environmental Impacts of Development Projects. This new edition has been substantially 
revised and updated. Recent field experience provides many new case-studies and 
references. In addition, the presentation of valuation techniques has been, reorganized to 
reflect the applicability of the various techniques in the field. 

The volume is divided into two parts. Part I presents the valuation methods. Part II 
is a detailed presentation of nine case studies. 

The first chapter provides an introduction to economic analysis of the environment 
and its relation to development, specifically at the project level. Chapter 2 discusses the 
use of environmental assessment to identify and quantify project impacts and its 
contribution to economic analysis and priority setting. Chapter 3 provides the theoretical 
basis for the valuation techniques addressed in later chapters. 

Generally applicable techniques using market prices are presented in chapter 4. Three 
different techniques are presented: changes in productivity and the value of output, cost 
of illness, and opportunity costs. Guidelines for choosing a technique, assumptions, and 
constraints of each method are discussed. The authors cite many examples and case 
studies (included in part II), as well as references for further investigation. 

Chapter 5 presents seven techniques termed 'selectively applicable' because of data 
requirements, stronger assumptions, or care required to use them. Two surrogate market 
techniques are presented: travel-cost, and marketed goods as surrogates for environmental 
services or goods. Five contingent valuation techniques include bidding games, take-it- 
or-leave-it experiments, tradeoff games, costless choice, and the Delphi technique. 
Examples and case studies illustrate the advantages and limitations of each technique. 

Potentially applicable methods are presented in chapter 6. These include two general 
categories: hedonic value n\ethods, and macroeconomic variables and models. Property 
and other land-value approaches, and wage differentials are the hedonic methods 
addressed. The macroeconomic variables and models discussed are linear programming, 
natural resource accounting, and macroeconomic and economywide policies. 

Chapter 7 addresses issues of economic valuation that generate controversy and raise 
ethical questions. Questions of income distribution; intergenerational equity; risk and 
uncertainty; irreversibility; value of biodiversity; incremental ism; value of human life; 
and cultural, historical, and aesthetic resources are discussed with brief descriptions of 
current thought on each issue. 

Part II completes the volume. The nine case studies illustrate the techniques discussed 
in chapters 4 and 5, and demonstrate some finer points of analysis. 



Dixon, J. A., R.A. Carpenter, L.A. Fallon, P.B. Sherman, S. Manopimoke. 1986. 
Economic Analysis of the Environmental Impacts of Development Projects. Manila: The 
Asian Development Bank. 

The following description is from the authors' abstract: 

The objective of this source book is to demonstrate the applicability of a 
range of quantitative economic valuation techniques to the planning and appraisal of 
Bank projects. The approaches attempt to harness economic analysis to the problems 
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surrounding the maintenance of human welfare and ecological stability in managed 
natural systems. 

Following a general introduction, the use of environmental assessment 
procedures in project identification and specification is discussed in chapter II. The 
third chapter outlines the basic theoretical assumptions that underlie the project 
appraisal process. Chapters IV and V then describe and illustrate a range of generally 
and potentially applicable techniques for the economic measurement of environmental 
impacts. The sixth and final chapter summarizes the issues that remain to be 
addressed in the development of a truly comprehensive project appraisal 
methodology. Several worked case studies which draw upon actual project experience 
are presented in appendix A. 

The overall philosophy of the source book is that there is no substitute for the 
systematic economic evaluation of the intended and unintended environmental 
consequences of development initiatives. 

Dixon, J. A., and M. M. Hufschmidt, eds. 1986. Economic valuation techniques for the 
environment: A case study workbook. Baltimore: Johns Hopkin University Press. 

The following description is from the editors' introduction in Chapter 1:' 

This compilation of case studies is a companion volume to 
Environment, Natural Systems, and Development: An Economic Valuation 
Guide by Hufschmidt et al. . . . Both books result from a continuous, 
multinational collaborative study begun in 1979 under the auspices of the 
Environment and Policy Institute (EAPI), a unit in the East-West Center at 
Honolulu, Hawaii, ... 

This case study workbook is designed for use in conjunction with the 
Guide to illustrate how environmental dimensions can be explicitly 
incorporated into project design and evaluation. . . . 

The workbook is divided into two parts. The first part contains three 
chapters including . . . |thej introduction. Chapter 2 presents a hypothetical 
case study that illustrates many of the errors commonly made in project 
evaluation. Since the approach of the Guide is largely concerned with 
economic rather than financial analysis, these differences are stressed in 
Chapter 2 of this workbook. . . . 

Chapter 3 presents information on time horizons, discounting and 
computational aids. Although details of valuation techniques are presented in 
the Guide ... this chapter discusses points that have frequently been raised 
in initial dissemination workshops based on the Guide and various case 
studies. As with most questions in an actual analysis, there is no. single 
correct answer to such frequently raised queries as to what is the appropriate 
time horizon or discount rate. Rather, information is presented that will assist 
the analyst in choosing a reasonable value given the facts of each case. 
Standard formulas used in project evaluation are also presented and discussed, 
and the use of discounting tables is covered. 

The second part of the workbook consists of a brief introduction and 
seven case studies based on actual projects in five Asia-Pacific countries. 
Each case study is presented as a self-contained teaching unit in a standard 
format. The problem to be studied is explained and data are presented. The 
appropriate valuation technique is introduced, and the steps in the analysis are 
outlined for the reader. Finally, a separate sample solution is presented for 
each case study. 
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Freeman, A. M.. 1993. The Measurement of Environmental and Resource Values. 
Washington, D.C.: Resources for the Future. 

Freeman's 1979 volume The Benefits of Environmental Improvement: Theory and 
Practice, was recognized as a successful integration of the then current theoretical 
knowledge of environmental benefit estimation. This new volume is a revision of the 
earlier volume. It includes new material on contingent valuation, the valuation of 
mortality risks, and intertemporal welfare measures. The publishers expect this volume 
to "set the standard for the next decade of research in environmental economics 11 (p. xvi). 

Chapters 1 through 5 provide an overview of resource evaluation, basic theories of 
direct and indirect benefit estimation, and nonuse values. Chapter 6 discusses hypothetical 
methods of valuation. Chapters 7 through 9 address aggregation of values over time, risk 
and uncertainty, and factor pricing of environmental quality. A discussion of health 
effects and recreational uses valuation, property values, and hedonic wage models, 
completes the volume. Table 14-1 in the final chapter provides a summary of techniques 
applicable to given environmental sectors and the chapter location of the relevant 
discussion. 

In his conclusion, the author adds two qualifications to an optimistic assessment of 
the state of the art: 

1. The economic framework, with its emphasis on human welfare, cannot adequately 
value issues such as biodiversity, and protection of ecosystems, except that part of the 
value which estimates of nonuse and human use can capture. 

2. Welfare estimates can be sensitive to the effects of model choice and choice of 
functional form. A better understanding of the properties of model uncertainty and their 
contribution to estimates of welfare uncertainty is needed. 

Godoy, R., R. Lubowski, and A. Markandya. 1993. A method for the economic 
valuation of nontimber tropical forest products. Economic Botany, vol. 47 pp. 220-233 

This journal article presents a method for conducting a valuation of nontimber 
tropical-forest products. Reviewing 24 quantitative studies drawn from anthropology, 
zoology, ethnobotany, and economics, the authors discuss problems with past studies and 
make recommendations for future work. Four major problems are identified in studies to 
date: 

(1) Incompatibility of results 

(2) The tendency to examine flora or fauna, but not both 

(3) Lack of attention to sustainability 

(4) Disproportionate attention to Latin America. 

The authors discuss problems and limitations of current methods and make specific 
recommendations for study design, measurement methods, pricing of forest goods, 
estimates of marginal cost, and assessments of sustainability. They caution that 
researchers must more rigorously address methodological problems to obtain general izable 
results. 

Gregersen, H.M. 1982. Valuing Goods and Services from Tropical Forests and Woodlands. 
U.S. Congress, Office of Technology Assessment. 

This report opens with a discussion of the use, applicability, and limitations of 
monetary valuation. A framework for economic evaluation is introduced in section II, and 
discussed with relation to quantifying tropical forest outputs. Problems specific to 
valuation in tropical forests are identified and discussed. A discussion of shadow pricing 
includes examples drawn from fuelwood substitution and stresses the importance of 
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political acceptability in selection of methods. (Appendix 2 contains a reprint of a survey 
article by P.P. O'Connell 5 that further describes various shadow pricing methods). 

In section HI, a discussion of the current use (and, in some cases, disuse) of economic 
analyses in decision-making related to tropical forestry activities addresses the following 
institutions in separate sections: the private sector, development banks, bilateral 
institutions, multinational development agencies, and government agencies of tropical 
nations. Each section highlights examples of use and briefly summarizes some challenges 
to economic analysis for these institutions. 

The report closes with a discussion of strategies for improving economic evaluation 
systems and their use. The author stresses the importance of distinguishing who pays and 
who gains, as well as externalities and linkages on varying time horizons. 

Gregersen, H., A. Lundgren, T. Graham-Tomasi, K. Kanel. N. Meyers. J. Holler. Z. 

Xu. 1990. Valuing the Contributions of Forests to Human Welfare: Theory and Practice. 

Background Papers. St. Paul, MN: Forestry For Sustainable Development Program, 

FAO of the United Nations, the United Nations Environment Programme, and the World 

Bank. Draft. 

This collection of background papers was produced as part of the joint FAO, FFSD, 
UNEP, World Bank project to develop Guidelines for Assessment of Forestry Project 
Impacts (GAFPI). It presents the then current state of the art methodology and practice 
in assessing the contributions of forests to human welfare. These papers focus on the 
valuation of benefits and costs of forest projects. 

In the opening paper, Gregersen and Lundgren examine the relative nature of values 
and the importance of specifying a perspective before attempting valuation exercises. In 
two separate papers, Graham-Tomasi addresses the conceptual basis for and 
methodologies of valuation. Kanel identifies forest products and services and reviews 
empirical valuation methods. Sustainable harvesting of nontimber products and services 
is the focus of Meyers' paper. He looks at several categories of products and models, 
including extractive reserves, traditional forest land agroecosystems, value of biodiversity, 
and buffer zones. Holler addresses the assessment of wildlife values. She stresses the 
importance of understanding wildlife populations, habitat, and human-wildlife linkages, 
and proposes a methodology to incorporate both market and nonmarket values into a 
comprehensive framework for wildlife valuation. In the final paper, Xu provides an 
overview of methodology and issues related to the capital value of forests. The authors' 
working bibliography on valuation of forest outputs is included as an appendix to the 
volume. 

Hufschmidt, M. M., et al. 1983. Environment, Natural Systems, and Development: An 
Economic Valuation Guide. Baltimore and London: Johns Hopkins. 

A multinational team of economists and natural resource professionals prepared this 
volume under the auspices of the East-West Environment and Policy Institute (EAPI). It 
is designed as a training guide to illustrate the application of economic analysis techniques 
in real-world problems. 

The volume contains eight chapters with many figures and tables to illuminate the 
text. Chapter 1 contains a conceptual overview and introduction to benefit-cost analysis. 
The institutional and planning setting is the subject of chapter 2. Chapter 3 discusses 
principles of benefit-cost analysis and their extension to the environment. 



5 O'Connel, P.P. 1977. Economic Evaluation of Non-Market Goods and Services, in Hughes, J.M. and R.D. Lloyd, 
eds. Outdoor Recreation: Advances in Application of Economics (Proceeding of a National Symposium), Forest Service 
and US Department of Agriculture, 163 pp. 
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The remaining chapters address specific aspects of valuation and analysis. Chapter 
4 introduces a discussion of activity analysis, with a specific focus on residuals, on-site 
and off-site linkages, and the selection of activities to analyze. Chapter 5 examines the 
analysis of effects on natural systems and receptors. The discussion highlights problems 
of estimation, choice of models, and gives examples of different approaches to analysis. 
Environmental quality valuation is examined using two different approaches in chapters 
6 and 7. Chapter 6 discusses market, surrogate market, and survey-based valuation 
approaches from the benefit side, while chapter 7 assumes valuation from the cost side. 
The final chapter introduces input-output models and linear programming in a discussion 
of multi-activity economic-environmental quality models. An annotated bibliography of 
key references completes the volume. 

IIED. 1995* Economic analysis of tropical forest land use options: a review of 
methodologies and applications. (Forthcoming) 

This forthcoming report by the International Institute for Environment and 
Development (IIED) presents the preliminary results of a literature review of empirical 
and methodological research on tropical forest land use options (TFLUO). The report is 
part of a two-phase study to "develop methods to assess the net economic benefits and 
distributional consequences of alternative tropical forest land use options" (p. 1). Phase 
I (which includes this report) will survey and assess current methodology, identify 
possible Phase II partner(s), and conduct trial valuations to test methodology. Phase II 
will seek to apply the methodology of Phase I in a detailed case study. 

More than 250 bibliographic sources on economic assessment of TFLUO are 
presented in appendix D. Of these, 69 were selected for detailed staff review. Section 4 
discusses the findings of 55 of these articles and reviews, in this context, the primary 
economic analysis techniques used in the tropical forest setting. Complete reviews of the 
55 selected articles are presented in Appendix C. The best of these articles are discussed 
at greater depth in section 5. The final section assesses the results of the literature review, 
including the range and strength of geographic coverage, land use options, forest products 
and values, economic methodology, and quality of data. In addition, gaps in past research 
and future research priorities are identified and discussed. 

Lockwood, M., T. DeLacy. eds. 1992. Valuing Natural Areas: Applications and Problems 
of the Contingent Valuation Method. Proceedings and related papers from a workshop 
held 29 & 30 June 1992, Charles Stuart University, NSW, Australia. 

The following description is from the editors' foreword: 

This volume bring together for the first time a number of papers by. Australian 
researchers and policy makers concerned with the role of non-market valuation, and 
in particular contingent valuation, in assisting natural area land use and resource 
allocation decisions. Two papers by the eminent US researcher Dr. George Peterson - 
a recent case study and a state-of-the-art critique - also give this compilation an 
international perspective. 

The first two papers in this volume give a general description of non-market 
valuation methods and review some of the economic evaluations undertaken in 
Australia in the 1980s. Six case study applications of contingent valuation follow. 
These applications deal with a range of natural area valuation problems: wildlife, 
wetlands, dune systems and native forests. The next four papers examine some 
technical and philosophical issues associated with contingent valuation. The final three 
papers discuss the problems of using contingent valuation results in a policy context, 
assess the way forward for contingent valuation in Australia, and review recent 
innovative research into the method. 
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Munasinghe, ML, E. Lut/. 1993. Environmental economics and valuation in development 
decisionmaking. in Environmental Economics and Natural Resource Management in 
Developing Countries, M. Munasinghe ed., Ch 2. Washington D.C.: The World Bank. 

This chapter opens with a general discussion of environmental economics and the 
incorporation of environmental values into project evaluation, national accounting 
systems, and economic policies. A discussion of environmental cost-benefit analysis 
includes coverage of valuation concepts, multi-objective decision-making, discount rates, 
and risk and uncertainty. 

The authors use many examples and case studies to illustrate a variety of practical 
approaches to valuation, including the use of conventional markets, implicit markets, and 
constructed markets. Change in productivity, loss of earnings, replacement cost, shadow 
projects, travel cost, property value, and contingent valuation are among the methods 
discussed. 

The authors suggest that the use of shadow projects, "that provide for substitute 
environmental services to compensate for the loss of environmental assets under ongoing 
projects" (p. 32), is most relevant when 'critical' environmental assets are at risk, because 
the use of shadow projects assumes that maintaining environmental capital is a constraint. 
They caution that studies based on property value and wage differential have limited 
applicability in developing countries because they assume competitive markets, a high 
level of information, and elimination of all other factors besides the environment that 
might influence prices. Contingent valuation is recommended for use in order of 
magnitude valuations because it does not provide precise estimates when compared with 
market-based approaches. 

Annex 2B provides a more detailed presentation of case studies from Lesotho, 
Zimbabwe, Costa Rica, Kenya, and Haiti. 

Pearce, D.W., A. Markandya. 1989. Environmental Policy Benefits: Monetary Valuation. 
Paris: OECD. 

This report on economic valuation of the benefits of environmental measures grew 
out of the OECD Conference on Environment and Economics held in 1984. It attempts 
to extract and compile a summary of the "best" benefit assessment work done before the 
report's publication. The report deals solely with benefit assessment and the techniques 
and procedures needed to conduct monetary evaluation. 

Chapter 1 discusses the importance of environmental policy and rationale for 
monetary assessment. A discussion of the merits of alternative nonmonetary techniques 
continues into chapter 2, but no systematic analysis of nonmonetary techniques is 
attempted. Chapter 3 introduces concepts of total economic value. 

Chapter 4 presents techniques of direct and indirect valuation. Hedonic pricing, value 
of life using wage risk studies, contingent valuation, and travel cost are discussed in 
separate sections. Each section opens with an introduction to the technique, difficulties 
associated with its assumptions and requirements. Case studies are discussed in the text 
and summarized in tabular form for each section. 

In Chapter 5, dose-response studies are presented as indirect procedures for benefit 
estimation, with separate sections on pollution and health, material corrosion, vegetation 
damage, and paniculate matter effects on household cleaning. Each section discusses 
some challenges of that particular valuation. Summaries of case studies illustrate the 
progress being made in statistical and scientific approaches. 

Chapter 6 discusses the role of discount rates in determining future values of 
environmental damage and assets. The Krutilla-Fisher-Porter model is presented as an 
example of an approach to incorporating irreversible damage into cost-benefit problems. 
The authors offer their assessment of the applicability of techniques to the problems of 
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different environmental sectors in tables 15 and 16 of chapter 7. Eight annexes provide 
a more detailed quantitative treatment of option pricing, hedonic pricing, hedonic wages 
in the labor market, willingness to pay, contingent valuation, travel cost models, valuing 
health, and the Krutilla-Fisher approach. 

Pearce, D., A. Markandya, E.B. Barbier. Blueprint for a Green Economy. 1989. London: 
Earthscan Publications Ltd. 

This volume opens with a discussion of sustainable development and environmental 
policy. Chapter 3 provides a good basic introduction to economic valuation of the 
environment and the reasons for using monetary measures. 

The authors summarize case studies from the Netherlands and Germany to illustrate 
the use of benefit estimation as a measure of the importance of environmental damage. 
A case study from the U.S. provides a different approach to the same problem using 
estimates of damage avoided. The authors caution that nonmarket pricing must be tested 
for consistency and reliability by testing with results in a similar context, with results 
using other techniques, and with results using "real market" experience. Direct valuation 
techniques using willing to pay (WTP) and willingness to accept payment (WTA) are 
addressed in the remainder of the chapter. 

Three case studies illustrate the use of hedonic pricing techniques to estimate 
environmental quality. The studies use the impact of air pollution, aircraft noise, and 
traffic noise on property prices as measures of environmental quality. Contingent 
valuation and travel cost approaches are compared in a case study of water quality at the 
Monongahela River, Pennsylvania, USA. Membership in conservation and nature 
appreciation groups in the UK is used to estimate existence value of environmental goods. 
Option values and existence values are compared in a study of wildlife from the U.S. 

"Annex to Chapter 3" addresses the difficulties in applying valuation techniques. It 
comments on data problems, mathematical and statistical difficulties, economic 
assumptions and interpretations, and problems of accuracy and reliability, for both direct 
and indirect approaches to valuation. Chapters on environmental accounting, discounting, 
and policy incentives complete the volume. Annex 1 , entitled "A Gallery of Definitions, " 
addresses the difficulty of rigorously defining sustainable development and provides a 
variety of definitions. 

Pearce, D., D. Whittington, S. Georgiou, D. James. 1994. Project and Policy Appraisal: 
Integrating Economics and Environment. Paris: Organization Tor Economic Co-operation 
and Development. 

This volume focuses on projects and policies that are environmental in purpose or will 
have a significant environmental impact, and through a discussion of valuation, attempts 
to answer the question, "How shall we decide economic and environmental policies and 
investments?" 

Parts I and II (chapters 1 through 5) provide an introduction and a basic theoretical 
overview. The authors discuss the effect of changes in states of the world on individual 
well-being in the context of economic efficiency. They also address the use of decision 
rules in policy choice and the aggregation of tradeoff coefficients to compare policy 
alternatives. Chapter 5 examines shadow pricing and the estimation of coefficients to 
convert market prices to economic prices. 

Part HI, entitled "Valuation," opens with a review of principal techniques for 
valuation of nonmarket goods and services. Tables 6.2 through 6.7 provide lists of recent 
studies, selected to show trends in .valuation research. Studies are compared by 
environmental sector, valuation technique, and study location. Specific valuation 
techniques are addressed separately in subsequent chapters. 
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Chapter 7 addresses contingent valuation, some practical difficulties with this 
approach, and its importance for estimating environmental benefits where other techniques 
cannot he applied. Chapter 8 discusses the use of surrogate markets to estimate values of 
environmental goods and services. The authors discuss property value, travel cost, and 
wage risk methods, as well as the use of markets for substitutes of an environmental good 
or service. The use of dose-response relationships for damage function estimation is 
examined in chapter 9. The benefit transfer approach, discussed in chapter 10, uses the 
results or consequences of previous projects to estimate economic values of a similar 
project. The discussion includes three variations on the method, as well as a summary of 
the advantages and difficulties of its use. Chapter 1 1 returns to a policy perspective with 
a discussion of how changes in environmental assets might be incorporated into the 
underlying theory of national accounting. 

Part IV addresses discounting, risk and uncertainty, and time. Under the heading 
"Implementation," part V contains chapters devoted to government intervention, pricing, 
and regulation. Fourteen annexes provide more in-depth treatments of selected 
computational forms and case studies. 

Peterson, G.L., B.L. Driver, R. Gregory, eds. 1988. Amenity Resource Valuation: 
Integrating Economics with Other Disciplines. State College, Pennsylvania, USA: Venture 
Publishing, Inc. 260 pp. 

This book attempts to integrate economics with other behavioral sciences, such as 
sociology and psychology, to address some technical issues that are sources of 
controversy in the valuation of nonpriced amenity goods and services. 

This volume is the product of an interdisciplinary workshop process. Teams were 
designed to "facilitate stress and integration of different points of view" (p. xi). These 
teams drafted articles on topics of common interest. At a 3-day workshop, papers were 
grouped into modules and each module was discussed in two independent sessions, one 
led by an economist and one by a noneconomist. Five people attended the workshop to 
critique the overall goals, products, and process. The following summary is from the 
editors' introduction: 

In addition to the introduction, the overview chapter by the editors, 
and the five critiques, the book contains 17 principal chapters that are 
organized into five sections. Each of the five sections is introduced and 
reviewed by the respective session leaders. 

Following these principal chapters, each of the five reviewers present 
their response to the overall effort. In a final chapter the editors strive to 
integrate the different points of view expressed by conference participants and 
point out some of the most promising directions for future research. 

Peterson, G.L., A. Randall, eds. 1984. Valuation of Wttdland Resource Benefits. Boulder 
and London: Westview Press. 

This volume addresses the application of valuation techniques to wildlands. The first 
four chapters provide a general introduction to concepts of valuation, benefit cost analysis 
and basic theory of nonmarket benefit estimation. In chapter 5, Alex Anas analyzes the 
application of land market theory and methods to valuation of market and nonmarket 
benefits from wildlands as a result of public land management policy. William A. Vogely 
addresses valuation of mineral resources in chapter 6. Demand price appraisal for 
standing timber is examined by William F. Hyde in chapter 7. Chapters 8 and 9 address 
estimation of range benefits and water valuation discussed by authors E.T. Bartlett and 
S.L. Gray et al. respectively. Alan Randall discusses valuation of scenic views and 
visibility in chapter 10. Chapters 11 and 13 present views of valuing recreation benefits 



51 



by Perry J. Brown and Elizabeth A. Wilman, respectively. William W. Shaw addresses 
issues in wildlife valuation in Chapter 12. The editors provide the following introduction 
to the volume: 

This collection of essays provides a comprehensive review of the 
most advanced techniques in the valuation of wildland benefits, a field within 
natural resources economics that is gaining widespread attention as pressure 
on US wildlands reaches critical levels and debate over their proposed uses 
and costs grows. The contributors discuss concepts, methods, and problems 
in wildland benefit valuation, offering critical perspectives on the role of 
benefit-cost analysis as a decision-making tool in the formation of public land 
policy. They emphasize benefits rather than costs because, in their judgment, 
the difficult problems are concentrated on the benefits side. Included in the 
book is a sophisticated, yet realistic view of the proper role of information 
m the evaluation of the economic costs and benefits of wildland management 
plans. 

Vincent, J.R., E.W. Crawford, J.P. Hoehn, eds. 1991. Valuing Environmental Benefits 
in Developing Economies. Proceedings of a Seminar Series, sponsored by the Michigan 
State University Graduate Specialization in Resource Economics. East Lansing, 
Michigan: Michigan State University. 

This seminar series on valuation in less developed countries grew out of a concern 
about the detrimental impacts of development projects, the increasing attention being paid 
to global environmental problems, and the lack of literature on the topic. The editors' 
preface summarizes the seven papers included in the volume: 

The first three papers, . . . presented by Jeff Schweitzer, Karl Goran- 
Maler, and Henry Peskin, provide a conceptual overview of issues involved 
in valuation in developing economies. Schweitzer's paper focuses on 
valuation as it relates to the programs and objectives of a major donor 
agency, USAID. It comments on problems and prospects related to contingent 
valuation, hedonic pricing, hedonic wage, travel-cost, and production 
function methods. Maler's paper provides a systematic framework for 
classifying valuation methods by analyzing assumptions about production 
relationships derived from a household production model. It summarizes 
several case studies to illustrate use of the methods. Peskin's paper broadens 
the scope to a macroeconomic level: the incorporation of environmental 
degradation into national income accounts. It comments on the relationship 
between valuation and national accounts and uses cases from Tanzania and 
Indonesia to demonstrate modification of standard accounts. 

The papers presented by the remaining speakers John Dixon, Jan 
Laarman, Dale Whittington, and Robert Evenson- provide more in-depth 
case studies. Dixon's paper considers valuation of the diverse benefits and 
costs related to protected areas. It presents valuation estimates based on a 
number of methods for two case studies in Thailand and a third study in 
Cameroon. Baldare's and Laarman's paper also considers protected areas, in 
this case Costa Rica. It uses a survey-based approach to estimate socially 
acceptable user fees. The next paper, by Whittington et al., reports the use 
of contingent valuation to evaluate the benefits of municipal sanitation 
services. The study was conducted in Ghana. Finally, Evenson's paper 
employs a productivity-change approach, which has similarities to hedonic 
pricing, to value genetic diversity in the case of rice in India. 
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The. . . speakers who participated in the seminar series do not, of 
course, represent all the individuals who have carried out valuation studies 
in developing economies. Additional studies are therefore described in an 
annotated bibliography included as an appendix at the end of the book. 

Winpenny, J.T. 1991. Values for the Environment: A Guide to Economic Appraisal. 
London: H.M.S.O. 

This book deals with approaches to and issues of choosing and appraising projects 
when environmental concerns must be taken into account. The author discusses valuation 
principles, techniques, and their practical constraints: data, time, cost and credibility. 

Chapter 3 opens with a discussion of cost-benefit analysis (CBA) and cost- 
effectiveness analysis (CEA) as applied to environmental projects. The chapter continues 
with an analysis of six different environmental valuation techniques: effect on production; 
preventive expenditure and replacement cost; human capital; hedonic methods; travel cost 
method; and contingent valuation. In separate sections the author discusses the principle 
on which each is based, the method of use, data requirements, and a discussion of the 
method's usefulness and applicability in developing countries. The chapter concludes with 
a discussion of discounting, future generations, irreversible effects, uncertainty and risk, 
and unmeasurable items. 

Chapter 4 focuses on the practice of economic valuation. In separate sections the 
author reviews problems with providing the physical data required for valuation of soil 
erosion, siltation and deposition; loss of tropical rain forest; desertification; destruction 
of wetlands; depletion of fishing grounds; air and water pollution; noise; marine pollution 
and reef destruction; soil salinisation, contamination and groundwater problems; health 
problems in irrigated farming; loss of biodiversity; and global climatic effects. Each 
section addresses particular problems of valuation and application of the techniques 
(discussed in ch. 3). 

Five case studies are summarized to illustrate the valuation of soil erosion, siltation 
and deposition. Case studies from Nepal and Morocco estimate effect on production with 
and without soil and water conservation measures to justify watershed management 
projects. Economic losses from soil erosion are estimated in a case study from Java, 
Indonesia. A study from El Salvador estimates crop yield loss from soil erosion and 
benefits from avoiding reservoir siltation. A study from Mali estimates a value for soil 
loss from agricultural lands. 

In the discussion of desertification, a case study from Australia attempts to provide 
estimates of dryland damage costs on a regional and national scale. Two case studies 
illustrate the discussion of destruction of wetlands. A study from Nicaragua provides a 
ranking of wetlands characteristics for appraisal purposes. The value of coastal wetlands 
in property protection from hurricanes is the subject of a study from Louisiana. A case 
study on airport noise and property values from Atlanta, Georgia, USA, illustrates the 
discussion of noise valuation. A case study from Cameroon illustrates the discussion of 
health problems in irrigation farming. The study is an attempt to relate health to 
productivity of rice farmers. 

Besides these case studies, the author cites examples from many additional studies to 
illustrate the application of valuation methods in diverse situations. Chapters on project 
appraisal and policy appraisal complete the volume. Appendix 1 contains bibliographic 
references and suggestions for further reading. 
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FAO TECHNICAL PAPERS 



FAO FORESTRY PAPERS 

1 Forest utilization contracts on public land, 1 977 30 
(E F S) 31 

2 Planning forest roads and harvesting systems, 32 
1977IEFS) 

3 World list of forestry schools, 1 977 (E/F/S) 33 
3 Rev,1 World list of forestry schools, 1981 (E/F/S) 34 
3 Rev.2 World list of forestry schools, 1 986 (E/F/S) 35 
4/1 World pulp and paper demand, supply and trade 36 

1-Vol. 1, 1977 (EFS) 37 
4/2 World pulp and paper demand, supply and trade 

-Vol.2, 1977 (EFS) 38 

5 The marketing of tropical wood in South America, 39 
1976IES) 40 

6 National parks planning, 1976 (E F S**) 41 

7 Forestry for local community development, 1 978 

(Ar EFS) 42 

8 Establishment techniques for forest plantations, 
1978(ArCE* F S) 43 

9 Wood chips - production, handling, transport, 
1976(CES) 44/1 

1 0/1 Assessment of logging costs from forest 

inventories in the tropics 44/2 

- 1 . Principles and methodology, 1 978 (E F S) 
1 0/2 Assessment of logging costs from forest 

inventories in the tropics 44/3 

- 2. Data collection and calculations, 1978 (E F S) 

1 1 Savanna afforestation in Africa, 1977 (E F) 45 

1 2 China: forestry support for agriculture, 1 978 (E) 46 

1 3 Forest products prices 1 960-1 977, 1 979 (E/F/S) 47 

14 Mountain forest roads and harvesting, 1979 (E) 

14 Rev.1 Logging and transport in steep terrain, 1985 (E) 48 

15 AGRIS forestry - world catalogue of information 49 
and documentation services, 1979 (E/F/S) 

16 China: integrated wood processing industries, 1979 50 
(E F S) 50/1 

17 Economic analysis of forestry projects, 1979 

(EFS) 51/1 

17 Sup.1 Economic analysis of forestry projects: 

case studies, 1979 (E S) 52/1 

17 Sup. 2 Economic analysis of forestry projects: readings, 

1980(CE) 52/2 

1 8 Forest products prices 1 960-1 978, 1 980 (E/F/S) 

19/1 Pulping and paper-making properties of 53 
fast-growing plantation wood species - Vol. 1, 

1980(E) 54 

19/2 Pulping and paper-making properties of 55 
fast-growing plantation wood species - Vol. 2, 

1980(E) 56 

20 Forest tree improvement, 1985 (C E F S) 57 
20/2 A guide to forest seed handling, 1 985 (E S ) 58 

21 Impact on soils of fast-growing species in lowland 59 
humid tropics, 1980(E F S) 

22/1 Forest volume estimation and yield prediction 60 

- Vol. 1 . Volume estimation, 1980 (C E F S) 

22/2 Forest volume estimation and yield prediction 61 

- Vol. 2. Yield prediction, 1 980 (C E F S) 62 

23 Forest products prices 1961-1980, 1981 (E/F/S) 

24 Cable logging systems, 1981 (C E) 63 

25 Public forestry administrations in Latin America, 64 
1981 (E) 65 

26 Forestry and rural development, 1981 (E F S) 

27 Manual of forest inventory, 1981 (E F) 66 

28 Small and medium sawmills in developing countries, 67 
1981 (ES) 

29 World forest products, demand and supply 1 990 68 
and 2000, 1982 (EFS) 69 



Tropical forest resources, 1 982 (E F S) 

Appropriate technology in forestry, 1 982 (E) 

Classification and definitions of forest products, 

1982(Ar/E/F/S) 

Logging of mountain forests, 1 982 (E F S) 

Fruit-bearing forest trees, 1 982 (E F S) 

Forestry in China, 1982(CE) 

Basic technology in forest operations, 1 982 (E F S) 

Conservation and development of tropical forest 

resources, 1982 (EFS) 

Forest products prices 1962-1981, 1982 (E/F/S) 

Frame saw manual, 1982 (E) 

Circular saw manual, 1 983 (E) 

Simple technologies for charcoal making, 1 983 

(EFS) 

Fuelwood supplies in the developing countries, 

1983(ArEFS) 

Forest revenue systems in developing countries, 

1983 (EFS) 

Food and fruit-bearing forest species 

- 1. Examples from eastern Africa, 1983 (E F S) 
Food and fruit-bearing forest species 

- 2. Examples from southeastern Asia, 

1984 (EFS) 

Food and fruit-bearing forest species 

- 3. Examples from Latin America, 1986 (E S) 
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